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PREFATORY NOTE. 



fHE Carboniferous rocks of the Gascojne District form part of 
a very extensive formation which covers a wide area of 
country in Western Australia, and which bids fair to become 
of considerable economic importance. 

These rocks have been traced, with a few minor interruptions, 
across the valleys of the Wooramel, the Murchison, the Greenough 
as far south as the Irwin Biver, where coal seams outcrop ; and to 
the northwards across the Minilya, the Henry, the Ashburton, and 
the Fortescue Bivers. Near the head of this latter river they 
disappear under the desert, and on emerging cover a wide stretch of 
countiy in the Eimberley Division. 

In the Qascoyne District the beds consist of sandstones, shales, 
limestones, and conglomerates. Near the base of the series is a 
well-marked boulder bed, showing undoubted evidences of glacial 
origin. The boulder bed is made up of a heterogeneous collection 
of all varieties of crystalline rocks, together with many very large 
flat-sided boulders of granite. This bed, which forms a very 
valuable stratigraphical horizon, has been traced across country for 
a distance of about 60 miles. 

The Carboniferous rocks of the Gascoyne, although arranged 
in a series of gentle folds, have a prevailing dip to the West. The 
thickness of the series cannot at present be Ascertained, though the 
bore now being put down at Pelican Hill, near Carnarvon, at the 
mouth of the Guscoyne, has shown it to be at least 1,600 feet thick. 

Fossils are of such importance in determining the relative age, 
succession, and correlation of strata that the investigation of the 
PalflBontology of a formation becomes an important factor in the 
early attempts at the development of the mineral resources of a 
region in which the stratigraphy has been but imperfectly worked 
out. 

The (Geological Survey is indebted to Mr. Robert Etheridge, 
Junr., Curator of the Australian Museum, Sydney, for assistance 
rendered gratuitously in the determination and description of 



fossils which have been sabmitted to him from time to time and 
for the PalsBontological Contributions to the G-eology of the State, 
which form the subject matter of this report. 

The illustrations by which Mr. Etheridge's descriptions are 
accompanied are the work of Messrs. F. B. Leggatt and E. R. 
Waite, and bear evidence of the care which has been bestowed 
upon them. 

On being submitted to the Hon. the Minister for Mines, 
Mr. Etheridge's report was ordered to be printed for public 
information. 

A. aiBB MAITLAND, 

G-ovemment Otologist. 

Geological Survey Office, 
Beaufort Street, 

Perth, 10th July. 1903. 



CONTENTS. 



Page 
Prefatory ^ot6 ... ... ... ... ... ... ... ... ... 8 

I. — Introdiictioii ... ... ... ... ... ... ... ... 7 

11. — DesGription of the General Collection 8 

III. — An Endophytic Fungus infesting Enlarged Crinoid Stems 25 

IV. — PaI«operon« infesting the Visceral Chambers of HexagoneUa ... 30 



Platxs I.- v.— Fossils. 
Plati VI. — Locality Map. 



di^^an 



Descriptions of Carhoniferous Fossils from 
the Gascoyne District, Western AustraMa, 
collected by Mr. A. Gibb Maitland, Govern- 
ment Geologist, 



BT 



R. ETHERIDGE, Junr., 
Curator of tho Auotra/mn Museum, Sydnoy, M.S.W. 



I, — Introduction. 



The fossils recorded in the following pages were transmitted to 
me for'dedcription bj Mr. A. Gibb Maitland, Government Geologist 
of Western Australia, and were collected bj him and his colleague^ 
Mr. H. W. B. Talbot, Field Assistant. 

The following are the localities : — 

( I .) Wandagee Station, Minilja Biver. 

(2.) Coolkilya Pool, Wandagee Station. 

(3.) Wandagee Hill, Minilya River. 

(4.) Williambury Station, Minilja Biver. 

(5). Hills on the Western boundary of No. 4. 

(6.) Well 20, Daurie Creek, Gascoyne Biver. Shale with 
microscopic and interesting fragments of Polyzoa. 

(7.) Trig. Station, K. 37, Gascoyne Biver. Sandstone series. 

(8.) Fossil Hill, Wyndham Biver, Gascoyne District. 

(9.) Wyndham Biver. Boulder Bed. 
(10.) Gascoyne Biver. 
(11.) Baracooda Pool, Arthur Biver. 

The faeies of the fossils is purely Carboniferous. 

I have added some notes on a most interesting occurrence of 
Endophytic Fungi, in swollen Crinoid stems, and in the visceral 
chambers of two species of Hexagonella. These specimens have 
afforded me a far more intimate knowledge of the infesting nature 
of these peculiar organisms than any previous forms playing the 
part of " host " that have come under my notice. I wish to take 
this opportunity to explain the use of the word endophytic. An 



endophjte is a plant which grows inside another, and, strictly 
speaking, the term is not applicable in the present and other 
instances previously cited by me, from the simple fact that we have 
a low form of plant life within the tissues and visceral cavities of 
animals. On the other hand, the term endophytic is a convenient 
one to express the habit of the intruding organism, and only in 
this sense is it used by me. 



II.— Description of the General Collection. 



PLANTJB. 

Ohe. — The imperfect specimen represented in Plate I., fig. 1., is 
possibly the impression of a Fucoid, and may be referred to 
Chondrites, Sternberg. From the appearance of the specimen 
there would seem to have been a central stalk, giving off lateral 
branches, and the latter short filaments. All that remains is a 
carbonaceous impression. 

Loe, — Wandagee Station, Minilya River. 

ACTINOZOA. 

G-ENTTs Amplexus, /. Sowerhy, 1814. 

(Mineral Conchol., 1814, i., p. 165). 

Ample sus pustulosxtb, HucUeston. 

Amplexus puatulosuB, Hudleston, Quart. Joum. Geol. Soc., 
1883, xxxix., p. 591. t. 23, f.l. o-c. 

Amplexvs piistulosus, Hinde, Geol. Mag., 1893, vii. (3), p. 194. 

Obs, — This species is represented in the collection by a portion 
of a corallum one and three-quarter inches long, and with a com- 
pressed diameter of one and a half inches. It is devoid of epitheca, 
and exhibits the broad flat cost®, two millimetres wide, as in Dr. 
Hinde's figure, with short septa, two millimetres apart, and wide 
flat tabulate area. There are, approximately, forty costse, and 
externally the septa are represented as flat longitudinal grooves. 

Loc. — Williambury Station, Minilya River. 

GEinJB PLETTBOPHYIiLTTM, Hifide, 1890. 

(Geol. Mag., 1890, vii. (3), p. 195). 

Plbubophtllum austbale, Hinde, 

FleurophyUtim australe, Hinde, Geol. Mag., 1890, vii. (3), p. 196, t. 
8a., f.l. a-/. 

Loc. — Williambury Station, Minilya River; Fossil Hill, 
'^yndham River. 



Genttb Hsxaooitblla, Wcuigen and Wentzel, 1886. 

(Salt Range Fobs. (Pal. Ind.) 1886, i., Pt. 6, p. 911). 

Hexaoonella dendboidea, HucUesion, up. 

EvacHnopora dendroidea, Hudleston, Quart. Joum. GreoL Soc, 1888, 
xxxiz, p. 594, t. 23, f . 3 a-d, 

HexagoneUa dendroidea, Waagen and Wentzel, Salt Range Foss. 
(Pal. Ind.), 1886, i., Pt. 6, p. 913. 

HexagoneUa dendroidea, Hinde, G^ol. Mag., 1890, vii. (8), p. 200, 
t. 8, f. 6, t. 8a., f. 5 a-d (exclude Etheridge's ref.). 

Ohe. — Hinde remarks that Waagen and Wentzel believed 
HexagoneUa to possess '' a mode of increase by so-called ccenenchvmal 
gemmation," but that he could *' find no indication of this alleged 
coenenchymal growth, but, on the contrair, a mode of growth from a 
basal lajuina." Again, Dr. Hinde adds: — "The centre of the 
branches has a median lamina extending from end to end, from 
which the cells are given off. This axial lamina is double in 
character ; in their sections it appears as a dark line with a layer of 
lighter material on either side of it." From independent examina- 
tion, I am able to confiiTQ the whole of Hinders observations, so far 
as H, dendoridea is concerned, as well as the general accuracy of his 
description of this interesting form. Under these circumstances, it 
is quite unnecessary to re-describe it. 

Loc. — Fossil Hill, Wyndham River. 

Hexaqonblla (?) CBUCiALis, Hudledon, ep. 

(Plate III., fig. 1.) 

EvacHnopora erucialia, Hudleston, Quart. Joum. Geol. Soc., 1883, 
xxxix., p. 598, t. 28, f. 2 a-c. 

EvacHnopora crucialie, Eth. fil., Proc. Linn. Soc. N. S. Wales, 1869, 
iv. (2), p. 207. 

Obs. — On this fossil. Dr. Hinde remarked : — " It appears to me 
very doubtful whether the form named H, (EvacHnopora) cmcialis, 
Hudleston, is really distinct from H, dendroidea ; as the difference 
consists merely in the mode of growth, a feature hardly of sufficient 
importance." I had previously expressed a somewhat similar 
opinion,* but the examination of additional material has caused me 
to modify this view. So far, I have never seen on the exterior of 
H. (?) crueialie polygonal spaces bounded by ridges as in H. den- 
droidea, but of course this may only be due to the state of 
preservation. The internal structure of the two supposed forms is 
precisely similar, even to the presence of the recumbent cells on a 
basal lamina in H, (?) crucialis. On the other hand, the transverse 
diameter of theautopores is less in the latter, being '2 to '24 mm., as 
against *2 to '25 mm. in H. dendroidea. The distance of the 

• Proo. Liniu Soc. N. 8. WalM, 1889, IV. (2), p. 207 



10 

tabulsB apart in the autopores of ff. dendroidea is less than in 
JSr. (?) crucialia ; in the former it is '5 mm., and in the latter '8mm. 

In H, (?) crudalU the mode of growth is constantly cruciform, 
that of the other bifurcate, and therefore presumedly branching. 
Other minor differences can also be detected, such, for instance, as 
the different sectional outline in the two forms. 

H, (?) crucialis is both quadri-and pentaradiate. This cruci- 
form mode of growth is precisely that of EvcuUinopora, M. and W.,* 
but unfortunately we at present know so little of the internal struc- 
ture of the American genus that it is unsafe to replace the name 
HexagoneUa by that of Evactinopora. This step, however, will 
.become necessary if future research should reveal a similar anatomy 
in the types of the two forms. Messrs. Waagen and Wentzel, the 
authors of HexcufoneUa, appeared to be very undecided in their opinion 
at the time they wrote. So far as my present knowledge permits 
me to judge, I believe the American and Indo-Australian forms will 
prove to be one and the same generically. 

Dr. Hinde credits me, in his synonymy of JET. dendroidea, with 
a reference to that species. In my paper on the late Sir W. 
Macleay's Kimberley fossils, I did not refer to this species, but 
distinctly to Evactinopora crucialie, Hudleston. 

Loe. — Fossil HiU, Wyndham Eiver. 

ANNELIDA. 

Gbnub Spibobbis, Lamarck, 1818.t 

(Hist. Anim. sans Yertfeb., 1818, v., p. 358.) 

Spibobbis AMBiauus, Fleming. 

(Plate m., fig. 2.) 

Spirorhis ambiguus, Fleming, Edinb. Phil. Joum., 1825, xii., 
p. 246, t. 9, f . 3. 

Spirorhis anibiguus, Eth. fil., Geol. Mag., 1880, vii. (2), p. 258, 
t. 7, f. 9.— 11. 

Ohe. — One example of this little cosmopolitan Tubicolar Annelid 
is present adhering to a value of Cliothryis macleayana, Eth. 
fil. I believe this to be the first record of a Carboniferous Spirorbis 
in Australia, unless the specimen mentioned by Dr. G. J. Binde 
as 8. omphalodee, Gk)ldf . J be it. The horizon given by the latter 
is Devonian, and the locaility Gascoyne River, from whence I have 
never seen other than Carboniferous fossils. 

The present shell is dextral, with an open umbilicus, and the 
aperture, although a little broken, seems to have been produced. 
The sculpture is not retained. 

Loc. — Fossil Hill, Wyndham River. 

* Meek and Worthen, Proo. Acad« Nat. Sci. Philadel., 1865, p. 165 ; IllinoiB Qeol. 
Surrey Beport, 1868. UL, Pt 2, b. 501. t Eth. fil, restricted 1890. Geol. Mii«r.. 1880, viL 
(2) pp. 412 and 258. t Geol. Mjm?., 18B0, viL (3). p. 199. 



11 

CRUSTACEAN (?) TRACKS. 

Obs. — Plate I., fig. 2, is probably only a fragment of a very 
mucl\ larger specimen. It consists of nine nodular or sub-monilif orm 
bodies separated by transverse depressions, the whole forming a 
curved body five inches in length. The under surfo^oe is simply 
rounded, whilst on both the convex and concave ^ices is a continuous 
projecting ridge ; the nodules are three-eighths of an inch long by 
five-eighths wide. It is simply a cast in sandy, slightly micaceous 
shale, without the slightest trace of test or organic covering. 

Much Npeculation and a good deal of controversy has at times 
taken place as to the real nature of what are generally known as 
''tracks and markings." In the present instance, however, a 
tolerably satisfactoiy explanation can be given. Almost identical 
tracks were described * by Mr. Albany Hancock from the Car- 
boniferous sandstones of the North of England. He remarked : — 
'* Full-sized specimens are half an inch wide, and are composed of a 
series of nodules . . . . , which give them an articulated 
appearance. The nodules, which vary a little in size, are usually 
about half an inch long, and are not very symmetrically or regularly 
formed; consequently the surface has generally an imperfect or 
worn character." 

Mr. Hancock offered the following explanation : — Whilst walk- 
ing on the beach sand at Cullercoats, Northumberland (Engl.), 
he observed a flat, ribbon-like track, occasionally several feet in 
length, winding in an intricate manner, and frequently and 
irr^2;xilarly convoluted, "forming, as it were, loose knots or systems 
in which neither the commencement nor the termination can be 
easily detected .... The tracks also occasionally show 
enlargements placed at some little distance from each other. t** On 
watching, he says that the sand at one of the extremities was 
observed to be gently agitated ; and on this agitation ceasing, the 
track was found to have added nearly half an inch to its length. " In 
the course of two or three minutes the sand was again put in motion, 
and the track once more a little prolonged. These movements were 
repeated over and over again, until it was quite clear that the 
tracks were formed by slow, intermitting steps, and not, as might 
have been supposed, by one continuous gliding motion. Having 
satisfied myself of this, I took up the morsel of sand at the end of 
the track, just as it was again becoming agitated, and found that I 

had captured a small crustacean It was undoubtedly 

one of the Amphipoda."^ He further adds that whilst 
forming its track the animal is never seen. The Crustacean thus 
captnred was subsequently described by Mr. C. Spence Bate as 
Kroyera arenaria, A second form was also taken at the same 
time, named by Mr. Bate Sulcator a/renaritu. When the latter 
was " placed in a shallow vessel with the bottom thickly covered 
with sand .moistened with sea- water, so as to resemble as nearly as 
possible the state of the beach ... it thrust itself through the 

•Ana. M^. Hat. Hist., 18SB, ii. (3), p 44S,t.l6.17. f Ann. M«9. Mat. Hist.. 1858, 
tt. (S), p. 445. t Aim. iLi^. Nat. Hist., 1866, ii. (8), p. 446. 



12 

surface of the sand, and, sinking immediatelj again, left there an 
oval swelling ; and repeating the action five or six times formed a 
series of nodules, which, if continued, would have produced a track 
of a peculiar articulated appearance." * 

Mr. Hancock's article is well worth the perusal of those 
interests in the formation of tracks, and, without wishing to 
implj that the track now under consideration was formed bv an 
Amphipod, of which, so far as I know, no trace has been found in 
the West Australian Carboniferous beds, yet the resemblance to 
the tracks of the two species named is so marked that the possi- 
bility exists ; at any rate the identity of the track now figured with 
those from the North of England Carboniferous cannot be gainsaid. 
In the words of Mr. Hancock, " It may, therefore, be assumed that 
the animal which made these nodulous tracks, like our little crus- 
taceans, pushed along in its path step by step, resting awhile after 
each advance ; but that, instead of moving in the same horizontal 
plane, it alternately rose and sank a little ; consequently a series 
of nodules were produced, and the track acquired its peculiar 
articulated appearance." t An alternative suggestion was to the 
efEect that these tracks might be the runs of Trilobites. It would 
be quite possible to offer other explanations, but at present our 
knowledge of these obscure markings is so circumscribed that little 
out of the realm of speculation (jan be advanced. 

Loc, — Coolkilya Pool, Wandagee Station, Minilya Biver. 



BRACHIOPODA. 

Gbnus Spibifeba, /. Sowerhy, 1816. 

(Mineral Conchol., 1816, ii, p. 41.) 

Sfibifbba musakhetlensis, Davidson, 

Spirifera MooeaJchaUensU, Davidson, Quart. Joum. Geol. Soc, 1862, 
p. 28, t. 2, f. 2 a-c. 

Spirifer MooeakhaUeneis, De Koninck, Mem. Soc. Sci. Liege, 1863, 
xviii. 

Spirifer Moosakhuilensis, Beyrich, Abhandl. K. Akad. Wiss. 
Berlin, 1864 (1865), xxxvi., p. 77, 1. 1, f 7. 

Spirifera Moogakkailensis, Davidson, Quart. Joum. Geol. Soc., 1866, 
xxii., p. 41, t. 2, f. 6. 

Spirifera MoosaJchailenHs, Eth., fil., Cat. Austr. Foss., 1878, p. 57. 

Spirifer timoretms, Martin, Samml. Geol. Beichs-Mus. Leiden, 
1881, i. (1), p. 41, f. 7, 7a and h, 8. 

Spirifera Musakheylensis, Waa^n, Salt Bange Foss. (Pal. Ind.), 
1883, i., Fas. 4, No. 2, p. 512, t. 45. 

• Ann. Mag. Nat. Hilt., 1858, ii. (8), p. 447. t Ann. Hag. Nat. Hist., 1858, ii. (8), p. 450. 
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Spirifera Musakkeylenaia, var. aueindis, Foord, Qteol. Mag.» 1890, 
vii. (3), p. 147, t. 7, f. 2, H. 5, f. 12. 

Spirifer fasciger, Schellwien, PaJaeontographica, 1892, xxxix., Lief. 
l,p. 42, t. 5, f. 3 (nont 2). 

Spirifer Musakheylerms, Rothpletz, Palaeontographica, 1892, xxxix., 
Lief. 2 and 3, p. 79, t. 9, f. 1 and 2. 

Spirifer MvsaJchleycngiB, Deiner, Himalayan Fobs. (Pal. Ind.) 1897, 
i., Pt. 3, p. 43, t. 6,f. 8 ; Ibid. Pt. 4, p. 35, t. 3, f. 3 and 4, 
t. 4, f . la and h and 2. t. 5, f . 1 ; Ibid. 1899, Pt. 2, p. 63, t. 5, 
f. 3-7. 

[Compare — 

Spirifer fasciger, Keyseriing, Reise in das Petschoraland, 1843, 
p. 229, t. 8, f . 3, 3a, b. 

Spirifer teguUdtis, Trautschold, Kalkbriiche von Mjatschkowa, 1876, 
Pt. 2, p. 80, t. 8, f . 6 a-gf. 

Spirifer fasciger, Tschemyschew, Mem. Com. Geol. Russ., 1889, 
iii., Pt. 4, p. 366, t. 5, f. 4a-c.] 

Obs. — I have examined several speqimens of this widely-dis- 
tributed species, and although adopting Davidson's specific name, I 
cannot divest myself of the belief that Keyserling*s 8. fasciger 
and Trautschold's 8. tegtUaius are identical. At the same time, it 
would be presumptuous on my part to pit my opinion one way or 
the other against that of those with opportunities of examining 
examples of all the so-called species. Whether the views of 
Messrs. Tschemyschew, Nitikin * and Schellwien f on the one hand, 
or those of Messrs. Waagen and Diener on the other, be correct, 
can only be settled by assembling a large series of all the various 
forms for comparison, and in particular a comparison of the in- 
ternal characters. Whether or no 8, teguUUus be identical with 
Davidson's species, will not cause any alteration in nomenclature, 
for this name was not proposed until some years after the former, 
but in the event of 8. fasciger being found identical, Davidson's 
name must be relegated to the synonymic list. 

The prominence of the fasciculi of costae, and the number of 
costsB comprised in a fasciculus is open to great variation in our 
Australian shells, even in specimens from the same locality. The 
degree of preservation of the " sharp, projecting, concentric, un- 
dulating lamince " (frills would be a better term), is also very 
variable. In one specimen before me the fasciculi are not only very 
prominent and angular, but the concentric frills are more prominent 
and upstanding on the cardinal half of the valve than they are on 
the fore, or ventral half, where they become more strictly of the 
nature of laminsB. Again, our shells developed few and wide- 
apart lati-laminee, as in some of the Lidian example of the species. 



* M^. Com. O^L Bom., 1890, ▼.. No. 5, p. 164. t Zeita. Dente. QeoL 

OeMllaehiift. 18M. xUL, I H«ft, p. 78. 
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All the specimens both of this and the following species are, 
with one exception, ventral valves. The latter is a small individual im- 
bedded in matrix, but from its outline appears tobe /S^. musoMIeyensie, 
In this the area is proportionately narrow, and without subdivision, 
concave and denticulated, and oblique to the general plane of the 
valve. The delthjrium is wide, with well-marked deltidial grooves. 
The dental sockets are triangular and without grooves, extending 
backwards to the cardinal process or boss ; the latter is somewhat 
flattened and vertically grooved. 

Loc, — Fossil Hill, Wyndham River. 



Spibifeba Habdmani, Foord. 
(Plate I., figs. 6&7; Plate IL, figs. 7-9.) 

SpiHfera Hardmant, Poord, GeoL Mag., 1890, VIT. (3), p. 146, 
t. 7, f. 1, la. 

Ohs. — I believe I have before me several specimens of the 
Spirifer described under this name by Mr. Poord, but whether it is 
a stable species is open to doubt. The ill-defined folds of the 
lateral rounded areas of the ventral valve, described bv Poord, are 
quite recognisable, and are suspiciously like some of the fasciculate 
bundles of cost88 in S, musakkeylensie. There exista, however, it 
may be a very trivial but at the same time well-marked difference 
in the surface characters of the two shells. In the present form, 
the lati-laminffi commence close to the umbo and rapidly succeed one 
another, becoming closer and closer as the front of the valve is 
approached, and on crossing the sulcus the lati-laminee take a sharp 
V-shaped dip forwards. In Davidson's species, judging from 
Waagen and Diener's figures, the lati-laminsB are variable in position 
and distance apart, and on crossing the sulcus form a very open and 
wide V-shaped figure.' The surface of S, Hardmani, when well 
preserved, is very delicately frilled, the frills pressed on the sur- 
faces of the lati-laminaB. 

The area is moderately wide and without subdivision, concave 
transversely (i.e., at a right angle to the plane of the valve), lined 
or stepped to correspond with the lati-laminse, and over all longi- 
tudinally striated. The delthyrium is large and widely triangular, 
with well-marked deltarial grooves and prominent, stout teeth. 

Mr. Poord suggests a reference to this species of that portion 
of a shell figured by me from Queensland as 8, triganalis var. crassa, 
De Kon. (?).* He may be correct, but the specimen is in too bad a 
state of preservation to enable one to arrive at a satisfactory 
conclusion. 

Loc, — Possil Hill, Wvndham River. 

• OeoL Pal. Q'land, 18S2, p. 290, 1. 11. f . 5. 
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Spibifkba lata, McCoy.? 
(Plate 1., fig. 8.) 

Spirifera lata, McCoy, Ann. Mag. Nat. BUst., 1847, xx., p. 233, t. 
13, f . 7. 

Spirifer latus, De Koninck, Becb. Pal. Fobs. Noav.-Galles du Sud, 
1877, Pt. 3. p. 106. 

Spirifera lata, Eth. fil.. Cat. Austr. Fobs., 1878, p. 56. 

Spirifera lata, Foord, Q«ol. Mag., 1890, vii. (3), p. 145, t. 6. 

Obs. — McCoy described and figured tbis species from an 
internal cast, in whicb tbe ventral sulcos and alar angles were devoid 
of costflB. Mr. Foord copied McCoy's description, but figured a 
fine slab, of valves in different stages of preservation. Some 
unquestionably display the sulcus devoid of ribs, others are not so 
definite, as the sulci appear to be occupied by one or more costse. 
I now figure a ventral valve whicb may be that of 8, lata, although 
I apply the name with reluctance, differing from that species by a 
costate sinus, but at the same time with the extended and nearly 
smooth alations, otherwise characteristic of it. The costse are 
crossed by fine, delicate, flat, concentric frills, like those of the S. 
mttcronaia group. The area is moderately wide, and gently concave 
at right angles to the general plane of the valve. 

I believe this to be a variety of 8. lata, McCoy. The latter is 
a very rare form in the Carboniferous and Permo-Carboniferous 
rocks of Eastern Australia. It appears to be a close ally of 8, cUata, 
SchL, a Permian species, also occurring in the Indian Salt Range 
Series, and devoid of costse on the wings. 

The more or less spindle-shaped outline also places this shell 
near 8. convoluta, Phill., but in the latter both the wings and sulcus 
are costate, although the latter not to the same extent as in the 
specimen now provisionally referred to 8. lata, 

Loc. — Fossil Hill, Wyndham River. 

Spibifeba, ep. ind, 

(Plate I., fig. 9 ; Plate II., fig. 6.) 

0h8. — ^A single dorsal valve of an alate Spirifer accompanies 
the last specimen. It possesses numerous gently convex, entire 
r^^lar costae, not unitea into buiidles or fasciculi of any kind, but 
fading away on the wings, although not to the same extent as in 
8, akUa, and crossed by close concentric lines. 

The area is moderately wide and vertical — i.e. in the same plane 
as the valve. The cardinal process is Isucge, round, and vertically 
striate ; the cardinal sockets long, groove-like above, and expanded 
at their outer terminations ; the crural bases sharp, upstanding, and 
separated from the cardinal process by deep grooves (the deltidial 
grooves) running alongside the dental sockets, and their downward 
and forward extensions much thickened. There is no trace of 
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denticles along the area ; the cavity of the muscular impressions is 
deep and narrow. 

This valve has some points of close resemblance to the alate 
varieties of 8, Lydekkeri^ Biener,* but the material at mj disposal 
is of too limited a nature to enable me to institute a close comparison. 
I must, however, dissent from Mr. Diener's opinion that his species 
resembles our Permo-Carboniferous 8. Clarkei, De Kon. It appears 
to me that the two are much more widely separated theui he 
supposes. 

, iroc.— Gascoyne River. 

Genus Rbticulabia, McCoy, 1844. 
(Sjnop. Carb. Lime. Foss. Ireland, 1844, p. 142.) 

BETioirLA.RiA LiNEATA, Martin, ep. 

Spirifera lineata (Martin), Davidson, Mon. Brit. Garb. Brach, 
1858, Pt. 5. p. 62. t. 13, f . 1-13. 

Beticularia lineata, Foord, GtK>l. Mag., 1890, vii. (3), p. 153. 

Obs. — Mr. Foord recorded this widely distributed shell from 
the Irwin River. Mr. Maitland collected examples of the ventral 
mlve from the locality given below, displaying the principal 
features of the species. 

Loc, — Fossil Hill, Wyudham River. 

Genus Gleiothtris, King, 1850. t 

(Mon. Perm. Fobs. Kngland, 1850, p. 137.) 

Gleiothtbis macleatana, Eth, fil. sp, 

(Plate III., figs. 10-20.) 

Athyris macleayana, Eth. fil., Proc. Linn. Soc. N.S. Wales, 1889,. 
iv. (2), p. 208, t. 17. f. 1-5. 

Athyris macleayana, Foord, Q^ol. Mag., 1890, vii. (3), p. 149, t. 7, 
f. 3, p. 150, f. B& C (non f.A.). 

Ohs. — A very fine series of this interesting shell was obtained 
by Mr. Maitland at two localities. 

The suspicion originally expressed by me that the concentric 
laminee of the exterior extended into free spines, as in Cleiothyris 
Raysii, Lev., sp., was confirmed by Mr. Foord, and the shell is, 
therefore, removed to that genus. Some of the specimens now 
before me exhibit this feature much more distinctly than did those 
in the Macleay collection, and even when the suiface is worn the 
spines can often be detected along the immediate edges of the 
laminse ; they are occasionally very much thickened in the pedicle 
valve. In a few instances the transversely oval outline gives place 
to a longitudinally oval one, and much variability is also observable 
in the degree of convexity of the dorsal or brachial valve. 

• HimOayBD Fon. (PftL IncL), 1897, 1., Pt. 2, t. 3, 1. 1, 7, 8. t Von PbiUipa. 18«L 
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Mr. Foord figured the interior of the ventral valve, and I have 
several specimens before me equally well preserved. I have not seen 
bifid teeth, but the most perfect individual displays the teeth hooked 
or recurved, as io Athyria proper. The hinge plate of the brachial 
valve is thick, and the internal opening of the visceral foramen large, 
but the median lobe of the hinge plate does not seem to have been 
extended forwards ; the bases of the crura were thick and solid. 
The degree of depth of the adductor scars in the pedicle valve and 
their extension forwards are subject to much variability, and in 
consequence the septum separating the adductor impressions is 
also variable in length. In very few specimens is the septum as 
well marked as in Foord's Fig. G, and in all interiors examined by 
me the diductor (cardinal) impressions are much wider, or more 
ovaly than shown in the same illustration, although they always 
terminate below in lobes, as described by Foord. 

In the brachial or dorsal valve the united adductors form a 
long oval scar, the anterior pair somewhat leaf -shaped, the posterior 
rather sagittate, with the dual points forward, and a strong inter- 
vening septum ; the vascular markings cover the remainder of the 
interior surface. 

Loc. — Fossil Hill, Wyndham River; Hills on the west 
boundary of Williambury Station, Minilya River, Gascoyne River. 

Olbiotrtbis macleayana, vab. babacoodensis var. nov, 

(Plate III., figs. 6-9.) 

(.0 Aihyris madewyana, Foord, G^l. Mag., 1890, vii. (3), p. 150, 
f. A. (non figs. B <& C). 

Ohs, — At the undermentioned locality a well-marked variety of 
C. madeayana occurs to the exclusion of the typical form of the 
species. The cx^nvexity of the pedicle valve of the variety is 
relatively greater, the appearance on the latter of an incipient 
sinus, and the much greater transverse width of both valves are 
features that at once separate it from the species in chief. The 
valves to some extent loose the characteristic ovate- triangular 
outline of (7. macleayana, but all other characters are the same. 
One of Mr. Foord*s figures of the latter resembles it to some extent, 
and may possibly be identical. 

Loc, — Baracooda Pool, Arthur River. 

Genus Seminula, MeCoy, 1844. 

(Synop. Carb. Lime. Foss. Ireland, 1844, p. 158.) 

Seminxjla, ip. ind. 

(Plate I., fig. 5 ; Plate III., fig. 21.) 

Ohs. — A single example of the united valves, not wholly free 

' from matrix, may be referred to this genus. The valves are bi- 

conveXf elongately oval in form, the ventral with a slight median 
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sinus, and an over-curved umbo, which I believe was perforate. It 
displays rough lati-laminaB, and the test was impunctate. It conveys 
to the eye a shell of the Seminula subtilita, Hall, sp. type, rather 
than that of either the S. amhigua Sby. sp., or 8. trinuidea^ Hall, 
sp. groups. 

Lo^:. — Baracooda Pool, Art.hur River. 

Genus Obthotetbs, Fischer de Waldheim, 1829. 
(Bull. Soc. Imp. Nat. Moscou, 1829, p. 375.) 

O&THOTBTES CBENISTBIA, PkiUipS, Sp. 

Streptorhynchus crenistria (Phill., sp.j, Davidson, Mon. Brit. Carb. 
Brach., Ft. 4, 1861, p. 124, t. 26, t. 27, f. 1. 

Orthotetes crenistria, Eth. fil.. Cat. Austr. Foss., 1878, p. 50. 

Orthotetes crenistria, Foord, Geol. Mag., 1890, vii. (3), p. 154. 

Ofe«.— Two portions, one that of a dorsal valve, of this cosmo- 
politan species, are present associated with Produ^ctus tenuistriaius, 
De Vern. (?). Foord records it from the Irwin River, Victoria 
District. 

Loc, — Fossil Hill, Wyndham River. 

Genus Pkoductus, /. Sowerby, 1814. 

(Mineral GonchoL, 1814, i., p. 153.) 

Pboductus 8BMI&STICULATU8, Martin, sp. 

(Plate II., figs. 3-5.) 

Productus semireticiUaitks (Martin, sp.), Davidson, Mon. Brit. 
Carb. Brach., Pt. 4, 1861, p. 149, t. 43. t. 44, f. 1-4. 

Productus semiteticulatus, Bey rich, Abhandl. K. Akad, Wissensch. 
Berlin, 1865, xxxvi., p. 82, t. 2, f. 1, 2a-c. 

Productus semireticvlatas. Meek, Final Report IT.S. Geol. Survey 
Nebraska, Pt. 2, 1872, p. 160. t. 5, f . 7a and 6. 

Productus semireticulatus, Meek, Report U.S. Gteol. Explor. 40th 
Par. (King's), 1877, iv., Pt. 1. p. 69, t. 7, f. 5. 

Productus semireticulatus, Eth. fil.. Cat. Austr. Foss., 1878. p. 53. 

Productus semireticulatus, Kayser, Richthofen's China, Pt. 8, 1883, 
p. 181,t. 25, f. 1-4. 

Productus semireticulatus, Waagen, Salt Rapg^ Foss. (Pal. Ind.), 
1884, i., Pt. 4, Fas. 4, p. 679, p. 680, V%. & c, 

Productus semireticulatus, Diener, Himilayan Foss. (Pal. Ind.), 
1897, i., Pt. 3, p. 18, t. 2. f. 1, 3, 5, t. 3, f. 1 & 2. 

Ohs.—l think there can be very little doubt that the shells repre- 
sented in Plate II., figs. 3-5, are forms of this widely -distributed 
species. I am acquainted with four specimens in various conditions 
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of preseryation. They belong to the traDsverselj oval variety 
represented by Davidson's Plate 43, figs. 1 and 2, with the hinge line 
practically as wide as the shell, the visceral region of the ventral 
valve weU vaulted and traversed by a sinas rather wider than is 
usually seen in this species ; the auriculate expansions largely 
developed, the costse rather coarse, bearin^r spine bases both on the 
body of the shell and the wings. The decussation of the visceral 
regions both in the dorsal and ventral valves of the West Australian 
Producti is remarkably pronounced, resembling an illustration of 
this species given by Be Koninck.* They approach generally to 
the Himalayan form figured by Diener, both in outline, costation, 
and decussation, but the costse in the latter are more plentifully 
supplied with broken spine bases. 

Mr. E. Schellwien t has described a variety of this well-known 
species as var. hcUhyholpos from the Alpine Fusulina Limestone, in 
which the ventral sinus is wider, deeper, and more pronounced than 
is usually the case, indicating a stix)ng alliance with our form. 

Loe. — Williamburv Station, Minilya River ; Baracooda Pool, 
Arthur River ; and Gascoyne River. 

The specimens from the first and second localities were 
collected by Mr. Maitland, and the third was presented by him to 
the Mining and (Geological Museum, Sydney. 

Productus TENUI8TBIATT78, De VemettiL (?) 

VAE. FooRDi, var, nov. 

(Plate I., figs. 3 and 4 ; Plate III., fig. 22). 

Productus tenuistrcUus (De Vem.), Poord, Gkol. Mag., 1890,vii. (3), 
p. 151, t, 7, f. 4, 4a. 

Obs, — A small Productus from the Irwin River was referred by 
Mr. Foord to the above species, a Russian CarlK)niferous form. I 
have before me what I believe to be the same shell, represented by 
numerous specimens from Fossil Hill. I have grave doubts of the 
wisdom of this determination, of courAe presuming Mr. Foord's 
shells and mine to be specificially identical, for the very characters 
on which the latter relies to unite the West Australian and Russian 
forms seem to me to separate them. 

A glance at De Yemeuirs figure X ^iH indicate how remarkably 
fine, almost microscopically so, are the costal strise when compared 
with the much coarser sculpture represented by Mr. Foord *s figures. 
In support of his determination, the latter quotes a figure of Mr. T. 
Tschemyschew's § representing De Vemeuil's species. If the recent 
Russian Palseontologist's determination is correct, then his figures 
bridge over the interval between De Yemeuil and Foord's illustra> 
tions. Even the former are more in accord with Foord's than with 
De Yemeuil's, and differ from the last-named precisely as Foord's 

* Mon. a«arM Produetut •( Chontte*, 1847, t. 9, f . 1 d and #. t Pidaeontoffraphioa, 

18B8, zxxiz., laef. 1, t. 2, f. 4-10. t Mmrcbiaon's 0«oL RnniA in Europd. 1845, fi., p. 200, 
t. is, C e. § Mtfm. Com. QML Rnwie, 1889. iii.. No. 4, p. S72, t. 6. f . 15 im). 
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do. Were it not that the costation in P. Neffidievi, De Vem,* 
another Russian species, is more regular, I would be inc^ned to 
regard it as a nearer ally of the West Australian form than 
P. tenuistriatue. 

The Producii from Fossil Hill are of the P. cora type in out- 
line, with an inflated visceral region high above the cardinal margin, 
but without overhanging the latter, and small alar expansions, with 
occasional transverse plications. The cost® of the ventral valve 
vary very much ; they are threadlike without being absolutely fine, 
direct or flexuous, occasionally irregular, entire or bifurcate, the 
forking taking place at about half the length of the shell, and 
separated by intercostal spaces as wide as the costss are thick, or 
wider ; the inter]>olated cos tee soon acquire the same thickness hs 
the parent ones. There are no spine bases or tubercles on the body 
of the ventral valve, but at times a few may be seen immediately 
below the cardinal margin. I do not think any of my specimens 
exhibit the true outer shell layer ; they all appear to be more or less 
exfoliated, aod, from the appearance of the figure, I imagine Mr. 
Foord's specimen was also. The ventral valve* is evenly rounded, 
without the slightest sign of a sinus. 

If the spine bases, scattered over the surface of P. lineatus, 
Waagenf, be omitted from consideration, the West Australian 
Productus bears a suspiciously close resemblance to it, more 
particularly the small variety figured under this name by Diener.^ 

A number of other described species might be compared, did 
space permit. Amongst these may be mentioned P. hemispheriufn, 
Kutorga, figured by Mr. G. von Arthaber §, possessing a similarly 
fine sculpture. This is again seen in P. IsBvicoettis, Whit-e, || but the 
outline is too triangular for the present shell. 

In' view of the doubt expressed in the opening paragraph of 
the identity of the shell with De Vemeuirs Russian species, I 
propose to distinguish it in the meantime by the varietal name, 
Foordi. 

Loe, — Fossil Hill, Wyndham River. 

Gbnus Stbophalosia, King^ 1844. 

(Ann. Mag. Nat. Hist., 1844, xiv., p. 813.) 

Stbophalosia, sp, ind, 

(Plate I., figs. 10-12.) 

(?) Strophalosia Clarhei, Foord, Geol. Mag., 1890, vii. (3), p. 103, 
t. 6, f. 7, 7a, 8. 

Oba. — A small StrophcUosia, uniiorui in size throughout 

the suite of specimens, but unfortunately they are all more or less 

, » 

* Mnrchison'B Geol. Bnsaifi in Europe. 18i5, ii., p. 259, 1. 18, f . 2. t Salt Bauge Fom. 
(Pal. Ind.), 1884, i., Pt. 4. Fas. 4, p. S73, t. 66. f.la., 20. X Hunalayan Fom. (Pal Ind.), 
1897, i., Pt. 3. t. 4, f. 2a and 5d. § Beitnufe Pal. OaterUngarnB. 1900, zii., Heft.4, p. 2S6, 
t. 20, f . 4, b and c. Thia mnst not be ooniounded with the much older P. hemisphirium, 
8b7. II Hall and Whitfield, Bep. U.S. Geol. Explor. 40th PanUlel (Banff's) 11877, ir.', 
Pt. 2. p. 266, t. 5, f. 7 & 8. 
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embedded in matrix. They are, I believe, identical with those 
referred by Mr. Poord to 8, Clarkei, Etheridge. None of the 
specimens exhibit the external shelly layer, but, as Mr. Foord says 
of his fossilsr have a '* silky appearance," and are pitted, not 
punctate, I think. In the absence of satisfactory material, I hardly 
feel justified in attaching a specific name, and at the same time feel 
indisposed to regard either these gathered by Mr. Maitland, or 
those from the Fitzroy Biver described by Mr. Foord, as 8. Clarkei, 
and for the following reasons: — 

(i.) The uniformly small size of the specimens as compared 
with that of typical examples from Queensland and 
New South Wales localities ; 

(2.) The much less convexity of outline in the ventral 
valve ; 

(3.) The depressed umbonal region of the ventral valve, 
hardly rising above the level of the cardinal mar- 
gin ; 

(4.) Extreme concavity of the dorsal valve ; 

(5.) Shorter septum in the dorsal valve ; 

(6.) Comparatively wider reniform impressions in the same 
valve. 

On the other hand, the cardinal margin is long as in S. Clarkei, 
thus opposed to this character in the other Australian species, 
8. Oerardi, King, and 8. Jukeni, mihi, from both of* which the 
Western Australian form also differs in the absence of 
spines. Had these existed some trace would have been left, 
notwithstanding the loss of the outer shelly layer. The impression 
conveyed to my mind by Mr. Foord's figures, and the specimens 
before me is that of a fourth Australian species not previously 
recognised. The following characters can be gleaned from 
the specimens : — The outline was transversely sub-oval ; the lateral 
and ventral margins regularly rounded ; the ventral valve gently 
and regularly convex without being vaulted, and without sinus, a 
straight cardinal margin barely as wide as the valve, with a well 
marked area for its size, but above which the umbonal region barely 
rises. There are small but well-defined alar expansions, particu- 
larly internally ; there is a narrow linear deltidium, and the teeth, 
although small, are prominent and projecting. The dorsal valve 
concave exteriorly, but internally flat, with strongly bevelled 
margins ; the area somewhat narrow, and pyriform diverging dental 
sockets. 

There is no trace of spines either on the surface of the ventral 
valve, nor along the cardinal margin. 

Loc, — Coolkilya Pool, Wandagee Station, Minilya River. 
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G-EN178 AuLOBTEaBS, Helmersen, 1847. 
(Bull.. Acaxi. Sci. St. Peterab., 1847. vi.. p. 135.; 

AULOSTEGBS BABACOODEK6IS, 9p, nOV, 

(Plate il.. figs. l-2a.) 

8p. Char. — Shell large, rotundo-quadrate. longer than wide, 
concavo-consrex. the convexity of low degree ; cardinal margins much 
shorter than the greatest width of the shell ; auricles not highly 
developed, coincident with the curvatui'e of the valves; cardinal 
angles obtusely rounded, neither quadrangular nor emai^ginate : 
lateral and ventral margins rounded, the latter faintlv insinuated 
centrally. Ventral or pedicle valve more or less convex, but not 
inflated, and with a faint sinus ; umbonal region high, the umbo 
blunt and barely overturned ; area high, approximately from half 
to one- third the width of the cardinal margin, transversely lined but 
not distorted ; delthyrium high and linear ; deltidium very narrow, 
annulate but not spined or twisted. Brachial or dorsal valve con- 
cave ; cardinal area linear ; cardinal process small and spike-like 
externally; septum rather strong and showing through the test, 
f?xtending for two-thirds the length of the valve. Sculpture in both 
valves of concentric latilaminse, thickly set with scattered tubular 
spines, arising from irregularly developed low costae; spines when 
broken or worn leaving perforated tubercles. 

Obs. — This remarkably fine species I believe to be an Aulas- 
teges rather than a Strophalosia. Cardinal teeth have not been 
observed, nor is there any trace of umbonal attachment ; moreover, 
the deltidium partakes much more of that of the former than the 
latter genus, and does not quite extend to the actual cardinal 
margin. Again, the linear cardinal area of the brachial valve is 
not exposed exteriorly as in Sirophaloaia. 

I have seen two s]>ecimens, one collected by Mr. Maitland, 
forming a part of the present series, and another presented by Mr. 
J. Connelly, Junr.. to the Mining and Geological Museum. The 
length of these shells varies from two and three-quarter inches to 
three and a-quarter inches, and the breadth is the same. 

A. haracooderms excee.ds the type of the genus. A, Wangenheimi, 
De Vem.* many times in size and possesses an area that does not 
extend the whole length of the cardinal margin. It is. however, to 
two of the Indian Salt Bange species that A. haracood&nsis 
approaches nearest, viz. : — A, medllcottianus Waagenf and A. Dal- 
houH, Davidson.;]; but again it exceeds both in size. As regards the 
first of these two species, the less elevated area and form of sculpture 
also separates it from A. hara^eoodenns. The second Indian species 
possesses a similar high pedicle area, elevated umbonal region, and 
straight delthirium to the like parts in the West Australian form, 

* Orehis, Murchison's Oeol. Bussia in Europe, 1845, ii, p. 194, t. 11, f . Sa and b > 
Aulc»Ug9St Dayidson, Brit. Fobs. Brach. 1853, i. (Introd.), p. 116, t. 9, f. 218-815; td., 
Gftinits, Djaa, 1861, p. 95, 1. 17, f. 20, a-/. fSalt Bange Foamls (PaL Ind.), 18S4, i^ Pt. 4* 
p. 663, t. 62. (Qoart. Journ. Qeol. Soo., 1862, xviii., p. S3, t. 2, f. 7a and h; Waag«n> 
^It Bange Fosb. (PaL Ind.), 1884, i, Pt. 4, p. 662, t. 63, f. 1 a-c. 
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but the area extends the whole leii|^ of the cardinal mar^, and 
the alar expansions are different. There is a third Indian species, 
A, Hbeiicus Diener * resembling A. DaUunui^ but veiy much larger. 
On the whole. A, barucoodensis is more nearly allied to Davidson's 
shell than to any other. 

Loc. — Baracooda Pool, Arthur Biver. The specimen in the 
lllining and Qeological Museum, Sydney, is from the Wooramel 
Biver (Pres. /. Connelly, Junr.), 

Gekcs Chonbtes, Fischer, 1837. 

(Oryctographie Gouv. Moscou, 1837, p. 134.) 

Chokbtes P&atti, Davidson. 

ChoneUe Pratti, Davidson, Geologist, 1859, p. 116, t. 4, f. 9-12. 

Chonetea Pratti, BuUen Newton, Geol. Mag. 1892, ix. (3), p. 542, 
t 14. 

069.— Numerous specimens in various stages of preservation 
are displayed on two hand-specimens of highly fossiliferous shale, 
and illustrate most of the characters described by Messrs. Davidson 
and Newton. 

From the second and third localities recorded below are a few 
other less well preserved examples of a Chonetes, with the outward 
appearanoe of O. Pratti ; in all probability they are this species 
also. 

Loc. — Fossil Hill, Wyndham Biver; (?) Wandagee Station; 
and Wandagee Hill, Minilya Biver. 



FELECYPODA. 

Gbvus Avtcitlopectbh, McCoy, 1851. 

(Ann. Mag. Nat. Hist., 1851, vii. (2), p. 171.) 

ATicuLOPBOTBir TBNTncoLLis, Dana, sp. 

(Plate in., figs. 3 and 4.) 

Peeten ienuieoOie, Dana, Am. Joum. Sci., 1847, iv. (2), p. 160. 

Pecten tenuicMis, Dana, Wilkes U.S. Explor. Exped., 1849, x. GeoL, 
p. 705, t. 9, f. 7. 

Ametdopecten tenuicoUis, Eth. fil.. Cat. Austr. Foss., 1878, p. 67. 

Avietdopecten tenuieoUis, Eth. fil., Pruc. Linn. Soc. N.S. Wales, 
1889. iv. (2), p. 203. 

Avi^mlopeeten ienuicoUis, Foord* Geol. Mag., 1890, vii. (3), p. 103, 
t. 5, f. 9. 

8p. Char. — Shell of medium size, suborbicular, nearly equi- 
lateral, l»igth and breadth about equaL Bight (?) valve gently 
convex, spreading towards the front, contracted towards the umbo ; 

•Wam^ymTcm. (TkL lad.), 1S97. i. Ft. 3, pw » aad 5^ C 34. 
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the ventral margia semicircular, cardinal margin straigfat, less than 
the width of the yalve ; umbo acute ; anterior and posterior slopes 
abrupt and steep. Auricles apparently neirlj equal, flat, triangular, 
one bears three radiating costee, the other appears plain. Costs 
numerous, 20-26 (?), radially curved, entire, rounded, coarse, 
separated bj flat intercostal spaces each bearing a secondary 
interpolated rib, but not reaching to the umbo, the whole crossed 
by very fine, close, flat, frill-like laminae, rendering the primary 
costaB (at any rate) slightly spinose towards the front of the valve. 

Oba. — There are three mutilated specimens from one locality, 
and a fairly well preserved valve from a second place that enable 
me to give a slightlv emended description to that drawn up from 
previously examined Kimberley material. Confirmation is also 
afforded of my previous description of fine concentric frill sculpture, 
which is well shown on one of the mutilated specimens. 

Loe. — Boulder bed, Wyndham River, Lyons District (valve) ; 
Wandagee Station, Minilya River. 

GASTEROPODA. 

Genus Pttchomphalina (Bayle), Fischer, 1885. 

(Man. Conchyl. et Pal. Conchyl., Fas. 9, 1886, p. 850.) 

Ptychomphalina Maitlandi, «p. nov. 

(Plate L, figs. 18-15.) 

Sp. C^r.— Shell of moderate size, conical, short, stout, of four 
of five whorls: body whorl obtusely angular, convex below, flat 
and obliquely inclined, or a little concave above : posterior whorls 
rounded, tightly embracing, sutures simple and close. Band well 
marked, placed on the angle of the body whorl, but immediately 
super-sutural on the others, and defined by two fine keels, with the 
intermediate band surface slightly concave. Mouth oval and rather 
oblique : inner lip slightly reflected, and separated from the base of 
the body-whorl by a fine, simple groove. Sculpture consisting of 
very fine regular oblique direct lines on the posterior whorls, form- 
ing retral curves to and from the band on the body-whorl with a 
slight tendency to become sigmoidal on the base : neither spiral 
lines nor granules. 

Ohs. — A short stout shell, the outline more nearly approaching 
that of a Ooeseletina rather than that of PtychomphcUina. 

In defining Ptychomphalina, De Koninck (as Ptychomplialtut, 
De Kon., non L. Ag.) simply states that the band is visible on all 
tbe whorls, without assigning to it any particular position, but I 
find from his figures that it is almost, if not always, sutural on the 
posterior whorls, and more or less median on the body- whorl. 

In some respects P. Maitlandi is not unlike the poorly pre- 
served " Pleurotomaria f f " figured by Foord* from the Kmg Leopold 
Ranges, but I hardly think the two are identical. 

• QeoL Mag., 1890, rii. (3), p. 104, t. 4, f. 10, 10a. 
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The angularity of the body- whorl distinguishes it from a badlj 
preserved Pleurotomarid I figured* from Treachery Bay, Port 
Darwin, and provisionally referred to Mourlonia humilis, De 
Kon., sp. 

Loc. — Wandagee Station, Minilya Eiver. 



III.— An Endophytic Fungus infesting Enlarged 

Crinoid Stems. 



In 1879 I published a paper, " Observations on the Swollen 
Condition of Carboniferous Crinoid Stems," t in which I referred 
to the already known information on the subject, including the 
remarks of David lire, Schlotheim, Miller, the Messrs. Austin, 
Rofe, and others, and described a series of enlarged stems from the 
Carboniferous Systems of England and Scotland. I showed that 
the enlargement or distortion was caused — 

(i.) By an effort on the part of the Crinoid to repair 
damages caused by the loss of a cirrus ; 

(2.) By the abnormal secretion of stereom over extraneous 
attached foreign bodies, such as corals, stems of 
smaller Crinoids, encrusting Polyzoa and adherent 
Brachiopoda; 

(3.) By the attack of supposed boring parasites. 

In 1884 my late friend. Dr. P. H. Carpenter,^ stated that abnormal 
growths of the calcareous tissue of the arms of some of the 
ComatulaB and Pentacrinidse, dredged by the Challenger Expedi- 
tion, were due to one of the Bristle Worms (Myzoaioma), but 
similar enlargements were not found on the stems. At the same 
time he expressed the opinion, held in common with Professor J. 
Von Graff, that certain swollen stems of MiUericrinuSy figured by 
De Loriol from the Jurassic rocks of France and Switzerland 
were due to cystiferous enlargemeuts caused by Myzostoma, Later 
Dr. Von Graff published § an interesting account of the ravages of 
MyzosUmia proper in recent and fossil Crinoids. He considered 
that, amongst other things, many of the swollen stems met with in 
the fossil state are due to this worm. 

Mr. F. A. Bather, contributed a few remarks on this subject 
in his *• Crinoidea of Gothland." Of the stem of Botryocrinus 
ramosisnmuB, Aug., he remarked : — " The stem is always slightly 
swollen above the cirri. This swelling was perhaps induced by the 
attacks of boring parasites, of which there are traces : the middle 



*Contrib. Pal. 8. Auatr., 8, A. Pari. Pavwa, 11887, No. 127, p. 15, 1. 1, f. 11. 
Proe. Nat. Hist. Soc. ttlasirow, 1879, iv.. p. 19. % Challenger Beport, Zool., xi., p. ISi. 

§ Palaeontograpnica, 1885, xxmL, p. 185. 
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of the stem also shows numerous small pittings, irr^ular in dis- 
position, which are probably the work of parasites." * Again, in the 
oistal part of the stem of Giaaocrinue ineurvatua Aug. sp. *' there is 
considerable irregularity, and the ossicles are broken up by longi- 
tudinal or oblique sutures. Whether this is a pathological or 
senile development, or whether it is an original structure, is 
uncertain." f This irregularity is well exhibited in some of the 
present specimens. 

Another remarkable instance of this cyst-like growth is figured 
by Messrs. Wachsmuth and Springer on two cirri apparently of 
Baiocrinua grandia. They say J — ** Similar cysts are frequently found 
aloi^ the stem, but have not before been found to occur on the 
cirri. They resemble the Myzostoma cysts which occur along the 
arms of recent Comatuke, and like them were evidently caused by 
parasites." Similar cysts are shown on two arms of an example of 
Agaricocrinvs inflatua Hall, § and parasitic growths on an unnamed 
radial plate and on the base of a PlcUycrinua, \\ etc., all these might 
perhaps give rise to such irritation as to cause increased deposition 
of stereom, and ultimately become enlargements. P. de Loriol 
figures other excellent examples of cystoid expansions amongst 
Secondary Crinoidea. Swellings are shown on the stems of 
MiUericrintu! grantdoaua, Etallon,^ from the Kelloway andOxfordian 
beds of the Oolite, and Mittericrintia, sp. ** from the Oorallian ; these 
are some of the most striking enlai^ements 1 have seen. 

The foregoing references are introduced with the view of 
indicating some of the principal causes of cystoid swellings amongst 
the Crinoidea. I now purpose describing some stem enlargements 
infected with an organism of a totally different nature, an 
endophytic fungoid growth. Plate IV., figs. 1-6, illustrate the 
outward form of the stems previous to cutting for the preparation 
of microscopic sections, and on the same plate, Figs. 7-9, are 
given some of the more characteristic appearances of the intruding 
body, slightly magnified, very carefully executed by my colleague, 
Mr. Edgar R. Waite. 

Plate lY., fig. 1, illustrates portion of a column with an open 
cicatrix, somewhat quadrangular in outline, the stem wall impressed 
around the edges of the opening, and the columnals deformed ; 
enlargement has taken place more on one side than the other. The 
cicatrix closely resembles one previously figured tf by me from the 
British Carboniferous, the cause of secretion of stereom being 
apparently an Archceopora ; on slicing this stem it became evident 
that penetration had extended inwards but a very short distance. 

A microscopic section reveals the fact that the shallow excava- 
tion and the crevices leading from it are filled with an olive, or 

* hoc eit, 1898» Pt. 1. p. 120. t 6, f. 174-176. f Hnd. p. 170. 1. 10. f . 347. % N. American 
Crinoidea Camerata, 1887, i.,P- 43, 1. 1, t 2. §Waohamat]i and Springer, Xoc. eit., p. 50i, 

5. 39. f . 7. It Wacbsmntb and Spiringer, Loc. eit. t. 4, f . 18-20. t roL Frano. Teir. 

araa.. Crinoidee, 1883. Pt. 1, FeoU. 1»-18, t. 68, f. 2, 4. 5, 6, 7. 8. 8a. 9, 22, eto. 
•• Ibid.1884. Pt. 1. Fenil. 25-27, t. 99. 1 2. 2a, 4, 4a. ft Proc. Nut. Hist. 8oo. Olai^ow, 
1879. ir.. 1. 1. f. 16 and 1". 
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sherry-yellow, fiocculent-looking material, with here and there 
irregularly shaped brown to black pigment masses, and scattered 
round black bodies. The flocculent matter also more or less per- 
meates the surrounding stereom, and is continued along the joints 
between the columnals, even to the axial canal. There are also a 
series of similarly affected parallel longitudinal zones extending 
through the columnals. The black pigment masses are either 
homogenously so, or when at all broken up or with frayed edges, 
are seen to be composed of groups of spherical bodies exactly 
resembling the spores of PalcBoperone endophyticat mihi, or the 
heterospores of FalcBopede Whitelegffei, mihi. The scattered, round 
black bodies are of a similar nature, and ai*e either single, or united 
in twos or threes by a stoJon ; they are not confined to the floculent 
matter but are to be found in the substance of the stereom itself. 

In Plate IV., fig. 2, the column is slightly enlarged, with a, to 
all intents and purposes, closed cicatrix, and the columnals again 
deflected from their normal position. On slicing, however, the fact 
is revealed that the original opening led into a chamber between the 
outer wall and the axial canal, subsequently closed by a deposition 
of stereom. One of my previous figures * resembles this, except 
that the closed cavity communicates with the axial canal. 

We find by means of a microscopic section that the T-shaped 
(in section) cavity is filled with fragments of clear calcite, and the 
cracks between these lined with the flocculent deposit, the pigment 
masses, and scattered spores. The stereom immediately above and 
below the chamber is densely packed with the pigment masses 
and scattered spores, the former assuming a more or less arborescent 
appearance. The whole of the axial canal comprised within the 
section is attacked, particularly with scattered spores. 

Plate IV., fig. 3, represents an irregularly enlarged stem which 
seems to have been attacked in two places. Above is a small cicatrix 
evinced by a depression, and the usual disorganisation of the 
columnals. Below is the second swelling, without any trace of a 
cicatrix at all, but exhibiting two columnals greatly increased in 
width at the expense of the others, whose growth appears to have 
been entirely stayed. On slicing this specimen the other cicatrix 
was found to lead into a very shallow, as it may be termed, sub- 
cutaneous cavity having much the appearance of a true Myxottoma 
tube. Within the lower enlargement is a more or less quadrangular 
cavity surrounding the axial c^nal. 

The microscopic section shows that this latter cavity is filled 
with clear calcite, flocculent matter, and clusters of black and yellow 
spores. 

Plate IV., fig. 4, is a bilateral symmetrically enlarged stem 
with several cicatrices, more or less closed, and with much disturb- 
ance of the columnals. In this instance nearly the whole of the 

• Pn>o. Nat. Hist. Soo. aiaagow, 1879. lY., 1. 1, t 8. 
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interior of the stem is affected, both along the axial canal and the 
stereom intervening between the latter and the new enclosing layer 
forming the exterior. One well marked opening is presented with 
the edges rounded inwards, not caused bj attrition, but by a regular 
semi-circular deposition of new stereom by theCrinoid in its endeavour 
to close the aperture. The lower lip of the aperture is fractured 
inwards, and leads mto a large irregular-shaped space occupying 
nearly the whole interior of the column-portion, from a thin exterior 
shell of stereom back to and inclusive of the axial canal. The 
whole of this space is intensely affected with dense black patches of 
pigment matter, breaking up into connected tube-like branches, and 
finally into scattered separate spores. Wherever traversed by the 
intruding body the stereom in this column is much altered. 

An unsymmetrically enlarged, more or less barrel-shaped stem 
portion is represented in Plate TV., fig. 5. There was evidently great 
disorganisation of the columnals, as in fig. 2, but the cicatrix is 
externally hidden by an encrusting growth of Polyzoa. On slicing 
no tube was cut, but an internal digitate cavity revealed under the 
convexity presented by the front of the figure, and near the axial 
canal. In the superimposed hump of stereom the columnal »utures 
are obliterated in the section. A general idea of this cavity, except 
that it is not double, may be gained from one of Von Graaf s 
figures,* which he ascribes to Myzoetovia. The infilling of thi& 
cavity is of a white colour, and does not microscopically present any 
features of interest. 

Plate rV., fig. 6, is a barrel-shaped enlargement, with only the 
faintest trace of a cicatrix ; but there is a similar broadening out of 
some of the columnals at the expense of others, as seen in figs. 3^ 
4, and 5. On slicing, a large triangular cavity becomes evident, 
extending back to and connected with the axial canal. It is filled 
with a dark ochreous-brown deposit. The whole axial canal ia 
affected and filled with a similar material. A microscopic section 
reveals the fact that this ochreous in-filling, both in the cavity and 
axial canal, consists o{ highly discoloured secondary stereom, con- 
taining broken-up patches of the olive-yellow floculent material, a 
few masses of the dark pigment matter, and a large number of 
scattered spores of a lighter colour than usual. 

That the intruding body set up considerable irritation in the 
tissues of these Crinoid stems, I think there can be very little 
doubt; but whether or no it was the primary cause is open to 
question. No distinct evidence exists of the nature of the original 
intruder ; possibly it was similar to one or other of the agents 
described elsewhere. It is hardly feasible that the fungoid growth 
prepared the openings ; more likely that its spores penetrated the 
already open passages, and propagated there, so completing what 
the original intruder had commenced. 

* Palaeontographica, 1835, zxxi., 1. 16, f. 4. 
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Taking the whole of the sections together, the endophytic 
growth occurs in one or other of the following conditions : — 

(i.) Olive-brown to sherrj-yellow flocciilent matter, very 
plentiful, and penetrating the stereom in all directions, 
and may result from the ultimate disintegration of 
No. 2. 

(2.) Amorphus masses of pigment matter varying in colour 
from deep amber brown to dense black, frequently 
dissolving wholly or more particularly around the 
edge^ into Nos. 4, 5, and 8. 

(3.) Sub-dendritic masses of this pigment matter, with 
indistinct traces of No. 5. 

(4.) Small bone-lacunae-like masses of No. 2, usually of a 
much lighter colour. 

(5.) Irregularly-shaped clusters of distinctly formed globular 
bodies (? oospores) varying in colour from sherry- 
yellow to dense black, often resembling a series of 
tubers united by stolons or stoloniferous roots, dis- 
solving into No. 6. 

(6.) The globular bodies (? oospores) in moniliform sequence, 
but without any tiuce of stoloniferous union. 

(7.) The same bodies often lying contiguous to one another 
in pairs. 

(8.) The same bodies scattered singly in the stereom and 
varying very much in size. 

The structures above described are in many ways suggestive of 
Thallophytes allied to those described by the late Professor P. M. 
Duncan as Paloicichlya 'perforans^ * and Achlyites penetran8,f and 
the following by myself — Paloeachlya tortuosa, % P. torquia, § PqIcb- 
operone end(yphytica,\\ and Palceopede% Whiteleggei. The olive, 
sherry-yellow, or amber flocculent matter, black* pigment masses and 
globular bodies, etc., have been seen in all, but m no instance in tHe 
Crinoid stem-portions have I detected tortuous tubes like those of 
Achlya perforans, P. tortuoBa, or P. torquU, pin- like tubes similar to 
those of Palceoperone endophytica, nor stoloniferous chains of monili- 
form cells and heterospores as in the alga Pakeopede Whiteleggei. 
The flocculent matter, which accompanies most of these organisms dis- 
tributed through the surrounding tissues of the host is seen in the 
visceral chambers of the FavoaUes containing Paheachlya tarquia, 
just as it does the stereom of the Crinoid stems, and in the visceral 
chambers of Stenopora crinita containing . the pin-tubes of PoIob- 
operone endophytiea. 

* Quart. Jonrn. Qeol. Soc., 1876, jundi . p. 210. t Aohljra, Froc. B. Soo. 1876, xzr.. 
No. 174, p. 258. X Bee. 0«ol. BnrreT N.S. Wales, 1891. U., Mo. 3, p. 96. § Bee. Aofltr. 
KuB., 1809, Ui., No. 5, p. 126. || Bee. Geol. Snirey N. 8. Wales, 1891, iii.. No. 8, p. 9. 
Y Beo. Anatr. Mna., 1880, lit. No. 5, p. 127. 
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In the Ciinoid stem-portions the dark pigment masses are of 
irregular outline, but also line any chance cavity, just as Duncan 
describes similar lines in the tubes of Pakeachlya perforanM* often, 
however, assuming a bone-lacunoe-like to sub-dendritic appearance. 
In the former state the pigment masses are precisely similar to those 
observed by Duncan m a Tasmanian Thamnaatrcea, He speaks of 
the tubes ''frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacunsB.*' t In some of my sections again, these lacunee-like patches 
are of a peculiar pale vermilion tint, not unlike the infilling of 
some of the PcdcBachlya tubes in Cdlceola, of a " reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it will be more 
satisfactory to refer this form to the Genus Achlyites, as used by 
Dr. A. Meschinelli. § 

The Orinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya Biver. 



IV.— Palaeoperone Infestlngr the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals Hexagemella dendraidea 
and JET. (?) crucialis are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem -portions. In addition, however, are clusters of minute 
tubes, remindmg one of those of PoUceoperone endophytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in H. dendroidea than 
jff. (?) cruciaXis. The various phases assumed are as follows : — 

(i.) A copious development of the olive to sherry-yellow 
flocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the iniilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a diameter of about 
'04 mm., either transverse to or parallel to the growth of the 
autopore visceral chambers (Plate V., fig. 1). These are either filled 
or partially filled with the flocculent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate Y., fig. 1). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

*Qnart. Joonu Geol. Soc, 1876, xzzi!., p. 206. t Quart. Jovm. Geol. 80c., 1876, xzziL. 
p. 806. X Qnart. Journ. Geol. Boc, 1876, zxzii., p. 809. § Fnngomm Fobs. Omniiunt 
1886, p. 10. 
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(3.) Amoq>hou8 or irregular patches of dense brown to black 
pigment matter, breaking op round the edges into globular spores 
(? oospores) (Plate V., figs. 4 and 5). This material either clings 
round the periphery of a Tisoeral chamber (Plate Y., fig. 4) or 
completely fills an autopore and its adjoining mesopores, and in 
some cases these contiguous masses seem to hare become one, and 
the interrening wall tissues destroyed. Indeed, there are some 
circular openings with a diameter of one millimetre distributed 
throughout the corallum occupied by the pigment matters that 
cannot be explained other than by this hypothesis. 

(4.) Detached globular spores (? oospores), varying in siie, 
with an average diameter of *02 mm., black, brown, or even red, 
either singly (Plate Y., fig. 3), in clusters (Plate Y., figs. 4, 5), 
united in pairs (Plate Y., fig. 3), or forming sub-dendroid masses 
(plate Y., ug. 8), or apparently arranged in linear series (Plate Y., 
figs. 6, 7). 

(5.) In one particular section three of these spores are to be 
seen attached to the ends of the tubes more or less after the manner 
of PcUcBoperone endophytica (Plate Y., fig. 2). 

It may be noted that the tubes in question do not penetrate the 
tissues of these corals like those of some species of PaioBaeldya^ but 
are simply resting tubes similar to those of Pakeoperone, For this 
reason the endophyte of HexagoneUa is referred provisionally to that 
genus. 

In conclusion I would like to point out that in some of Waageu 
and Wentzel's figures of HexngoneUu^ from the Salt Range, the 
corrallites contain black spots and patches, closely resembling the 
appearance of the endophytic form under description. These may 
be only patches of matrix, on the other hand, they may be of the 
nature of PcUcsoperone. I make this suggestion for what it may be 
worth ; it is, however, significant, as I have elsewhere pointed out, 
that the corrsllite tissues of another Salt Range species OeiniiMeila 
eolumnaris, Schl., sp.,* do unquestionably exhibit penetrating tubes 
similar to those of Palceachlya penetrans, and P. iorquie. The 
HexagoneOa referred to is H. ramosa, W. & W. f 

I am indebted to my colleague, Mr. T. Whitelegge for the 
various measurements of these minute organisms. 

• aat Bugs FoM. (PaI. Ind.) lg86,L Ft. 6, t. U&, f . 1. f A»^ 1. 106, t 3 «Bd i» 
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In the Crinoid stem-portions the dark pigment masses are of 
irregular outline, but also line any chance cavity, just as Duncan 
describes similar lines in the tubes of PaloBochlya per/orawt,* often, 
however, assuming a bone-lacunoe-like to sub-dendritic appearance. 
In the former state the pigment masses are precisely simiuu* to those 
observed by Duncan m a Tasmanian Thamnastrcea. He speaks of 
the tubes ''frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacunsB." t In some of my sections again, these lacunsB-like patches 
are of a peculiar pale vermilion tint, not unlike the infilling of 
some of the PodcBachlya tubes in CcUceola, of a " reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it wiU be more 
satisfactory to refer this form to the Genus Achlyitee, as used by 
Dr. A. Meschinelli. § 

The Crinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya Biver. 



IV.— Palaeoperone Infesting the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals Hexagonella dendroid-ea 
and H, (?) crucialis are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem -portions. In addition, however, are clusters of minute 
tubes, reminding one of those of Paloeoperone endophytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in H, dendroidea than 
H, (?) crucialis. The various phases assumed are as follows : — 

(i.) A copious development of the olive to sherry-yellow 
iiocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the infilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a dianteter of about 
*04 mm., either transverse to or parallel to the growth of the 
autopore visceral chambers (Plate Y., fig. 1). These are either filled 
or partiallv filled with the flocculent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate V., fig. 1). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

'Quart. Jonrn. Qeol. 800., 1876, xxxii., p. 206. f Quart. Joum. OeoL Soc., 1876, zxziL, 
p. S06. % Quart. Jonm. Oeol. 80c., 1876, zzxii., p. 209. § Fungorom Foaa. Oiaiiiaiii, 
lB06,p. 10. 
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(30 Amorphous or irregular patches of dense brown to black 
pigment matter, breaking up round the edges into globular spores 
(Zoospores) (Plate V., figs. 4 and 5). This material either clings 
round the periphery of a yisceral chamber (Plate V., fig. 4) or 
completely fills an autopore and its adjoining mesopores, and in 
some cases these contiguous masses seem to have become one, and 
the intervening wall tissues destroyed. Indeed, there are some 
circular openings with a diameter of one millimetre distributicd 
throughout the corallum occupied by the pigment matters that 
cannot be explained other than by this hypothesis. 

(4.) Detached globular spores (? oospores), varying in size, 
with an average diameter of '02 mm., black, brown, or even red, 
either singly (Plate V., fig. 8), in clusters (Plate V., figs. 4, 6), 
united in pairs (Plate Y., fig. 3), or forming sub-dendroid masses 
(plate v., fig. 8), or apparently arranged in linear series (Plate V., 
fiigs. 6, 7). 

(5.) In one particular section three of these spores are to be 
seen attached to the ends of the tubes more or less after the manner 
of PalcBoperone endophytica (Plate V., fig. 2) . 

It may be noted that the tubes in question do not penetrate the 
tissues of these corals like those of some species of PalcBachlya, but 
are simply resting tubes similar to those of Palceoperane. For this 
reason the endophyte of Hexagonella is referred provisionally to that 
genus. 

In conclusion I would like to point out that in some of Waagen 
and Wentzers figures of Hexagonella, from the Salt Range, the 
corrallites contain black spots and patches, closely resembling the 
appearance of the endophytic fonn under description. These may 
be only patches of matrix, on the other hand, they may be of the 
nature of Fakeoperone. I make this suggestion for what it may be 
worth ; it is, however, significant, as I have elsewhere pointed out, 
that the corrallite tissues of another Salt Range species Oeiniizella 
eohtmnaris, Schl., sp.,* do unquestionably exhibit penetrating tubes 
similar to those of Palceachlya penetrans, and P. torquis. The 
Hexagonella referred to is H. ramosa, W. & W. t 

I am indebted to my colleague, Mr. T. Whitelegge for the 
various measurements of these minute organisms. 

• Salt Bange Fom. (Pal. Ind.) 1886, i. Ft. 6, 1. 115, f. 1. f Ibid, 1. 106, f. 3 s&d 4. 
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In the Crinoid stem-portions the dark pigment masses are of 
irregular outline, but also line any chance cavitj, just as Duncan 
describes similar lines in the tubes of Palceachlya per/oranjf,* often, 
however, assuming a bone-lacunoe-like to sub-dendritic appearance. 
In the former state the pigment masses are precisely similar to those 
observed by Duncan m a Tasmanian Thamnastrcea. He speaks of 
the tubes "frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacun»." t In some of my sections a^in, these lacunsB-like patches 
are of a peculiar pale vermilion tint, not unlike the infilling of 
some of the PalcBachlya tubes in CcUeeola, of a '' reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it will be more 
satisfactory to refer this form to the Genus AMyites, as used by 
Dr. A. Meschinelli. § 

The Crinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya Biver. 



IV.— Palaeoperone Infestlngr the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals HexagoneUa dendraid-ea 
and H. (?) cnicialis are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem-portions. In addition, however, are clusters of minute 
tubes, reminding one of those of Paloeoperone endophytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in H. dendroidea than 
H. (?) crucialU. The various phases assumed are as follows : — 

(i.) A copious development of the olive to sherry-yellow 
flocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the infilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a diameter of about 
'04 mm., either transverse to or parallel to the growth of the 
autopore visceral chambers (Plate V., fig. 1). These are either filled 
or partially filled with the flocculent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate Y., fig. 1). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

*Qiiart. Joonu Q«oL 800,, 1876, xzziL, p. 208. t Ooart. Jonrn. Oeol. Soo., 1876, xziiL, 
p. 206. tQtuu^ Jonrn. Geol. Soc., 187^xxxii.. p. 209. § Fnniromm Fon. Oianinm« 
1866, p. 10. 
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In the Crinoid stem-portionB the dark pigment masses are of 
irregular outline, but also line any chance cavitj, just as Duncan 
describes similar lines in the tubes of PalcBochlya per/oramt,^ often, 
however, assuming a bone-lacunoe-like to sub-dendritIc appearance. 
In the former state the pigment masses are precisely similar to those 
observed bj Duncan m a Tasmanian Thamnastrcea, He speaks of 
the tubes "frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacunsB." t In some of my sections again, these lacuned-like patches 
are of a peculiar pale vermilion tint, not unlike the infilling of 
some of the PcdaecuMya tubes in Caleeola, of a " reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it will be more 
satisfactory to refer this form to the Genus Achlyitea, as used by 
Dr. A. Meschinelli. § 

The Crinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya Biver. 



IV.— -Palaeoperone Infesting: the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals Hexagonella dendroidea 
and H, (?) crucialie are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem -portions. In addition, however, are clusters of minute 
tubes, reminding one of those of Palceoperone endophytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in JET. dendroidea than 
H, (?) cnicialis. The various phases assumed are as follows : — 

(i.) A copious development of the olive to sherry-yellow 
ilocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the infilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a diameter of about 
'04 mm., either transverse to or parallel to the growth of the 
autopore visceral chambers (Plate Y., fig. 1). These are either filled 
or partially filled with the flocoulent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate V., fig. 1). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

*Qiuit. Joum. Qeol. 800., 1876, zzzil., p. 206. t Qiuirt. Jonn. QeoL Soc., 1876, xzxli, 
«. 906. X QomtL Jotum, Gcol. Boc., 187<^ xxsli., p. SOO. § Fnngoxxun FoM. Oinxiiiiiii. 
1806, p. 10. 
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(3-) Amorphous or irregular patches of dense brown to black 
pigment matter, breaking up round the edges into globular spores 
(? oospores) (Plate Y., figs. 4 and 5). This material either clings 
round the periphery of a visceral chamber (Plate V., fig. 4) or 
completely fills an autopore and its adjoining mesopores, and in 
some cases these contiguous masses seem to have become one, and 
the intervening wall tissues destroyed. Indeed, there are some 
circular openings with a diameter of one miUimetre distributed 
throughout the corallum occupied by the pigment matters that 
cannot be explained other than by this hypothesis. 

(4.) Detached globular spores (? oospores), varying in size, 
with an average diameter of '02 mm., black, brown, or even red, 
either singly (Plate V., fig. 8). in clusters (Plate V., figs. 4, 6), 
united in pairs (Plate Y., fig. 3), or forming sub-dendroid masses 
(plate Y., fig. 8), or apparently arranged in linear series (Plate Y., 
figs. 6, 7). 

(5.) In one particular section three of these spores are to be 
seen attached to the ends of the tubt^s more or less after the manner 
of PaUeoperane endopkyiica (Plate Y., fig. 2). 

It may be noted that the tubes in question do not penetrate the 
tissues of these corals like those of some species of Palceacklya, but 
are simply resting tubes similar to those of Palasoperone, For this 
reason the endophyte of Hexagonella is referred provisionally to that 
genus. 

In conclusion I would like to point out that in some of Waagen 
and Wentzers figures of Hexagonella, from the Salt Bange, the 
corrallites contain black spots and patches, closely resembling the 
appearance of the endophytic form under description. These may 
be only patches of matrix, on the other hand, they may be of the 
nature of Paloeopero'ne. 1 make this suggestion for what it may be 
worth ; it is, however, significant, as I have elsewhere pointed out, 
that the corrallite tissues of another Salt Range species OeinUgella 
eolumnaris, Schl., sp.,* do unquestionably exhibit penetrating tubes 
similar to those of Palceachlya penetrans, and P. torquU, The 
HexaganeUa referred to is JT. ramosa, W. A W. t 

I am indebted to mv colleague, Mr. T. Whitelegge for the 
various measurements of these minute organisms. 

• Salt Bu«e Fow. (Pal. Ind.) 1886, i. Ft. 6, 1. 115. f. 1. f IHd, 1. 106, f. 3 and 4. 
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In the Crinoid stem-portions the dark pigment masses are of 
irregular outline, but also line any chance cavitj, just as Duncan 
describes similar lines in the tubes of Palcedchlya per/orawt,* often, 
however, assuming a bone-lacunoe-like to sub-dendritic appearance. 
In the former state the pigment masses are precisely similar to (hose 
observed by Duncan m a Tasmanian ThamnasiroBa, He speaks of 
the tubes "frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacunsB." t In some of my sections again, these lacun»-like patches 
are of a peculiar pale vermilion tint, not unlike the inmling of 
some of the PaloBachlya tubes in Calceola, of a *' reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it will be more 
satisfactory to refer this form to the Genus AcfUyiies, as used by 
Dr. A. Meschinelli. § 

The Crinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya River. 



IV.— Palaeoperone Infestiner the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals Hexagonella dendrcidea 
and H, (?) cruciaJis are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem-portions. In addition, however, are clusters of minute 
tubes, reminding one of those of Palaeoperone endophytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in JET. dendroidea than 
H, (?) cnidalis. The various phases assumed are as follows :-< 

(x.) A copious development of the olive to sherry-yellow 
flocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the infilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a diameter of about 
*04 mm., either transverse to or parallel to the growth of the 
antopore visceral chambers (Plate Y., fig. 1). These are either filled 
or partiallv filled with the flocculent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate V., fig. I). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

*Qiuurt. Jottzn. Gtool. Soo„ 1876« xxzii., p. 206. t Quart. Jonm. OeoL Soo., 1876, zzzU., 
«. 906. t Qii*>^ Jonm. G«ol. 800., 1876, xncii., p. 200. § Fungomxn Fom. Omuiimi* 
18B6, p. 10. 
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(3.) Amorphous or irregular patches of dense brown to black 
pigment matter, breaking up round the edges into globular spores 
(? oospores) (Plate V., figs. 4 and 5). This material either clings 
round the periphery of a visceral chamber (Plate V., fig. 4) or 
completely fills an autopore and its adjoining mesopores, and in 
some cases these contiguous masses seem to have become one, and 
the interyening wall tissues destroyed. Indeed, there are some 
circular openings with a diameter of one millimetre distributed 
throughout the corallum occupied by the pigment matters that 
cannot be explained other than by this hypothesis. 

(4.) Detached globular spores (? oospores), varying in size, 
with an average diameter of '02 mm., black, brown, or even red, 
either singly (Plate V., fig. 8), in clusters (Plate V., figs. 4, 6), 
united in pairs (Plate Y., fig. 3), or forming sub-dendroid masses 
(plate Y., fig. 8), or apparently arranged in linear series (Plate Y., 
figs. 6, 7). 

(5.) In one particular section three of these spores are to be 
seen attached to the ends of the tubes more or less after the manner 
of PaUBoperane endophytica (Plate Y., fig. 2). 

It may be noted that the tubes in question do not penetrate the 
tissues of these corals like those of some species of Palceachlya, but 
are simply resting tubes similar to thos«4 of Pakeoperone. For this 
reason the endophvte of Hexagonella is referred provisionally to that 
genus. 

In conclusion I would like to point out that in some of Waagen 
and Wentzers figures of Hexagonella, from the Salt Range, the 
corrallites contain black spots and patches, closely resembling the 
appearance of the endophytic form under description. These may 
be only patches of matrix, on the other hand, tney may be of the 
nature of Palceoperone. I make this suggestion for what it may be 
worth ; it is, however, significant, as I have elsewhere pointed out, 
that the corrallite tissues of another Salt Range species Oeinituella 
colnmnaris, SchL, sp.,* do unquestionably exhibit penetrating tubes 
similar to those of Paloea4ihlya penetrawf, and P, torquU. The 
HexoffoneUa referred to is H. ramosa, W. & W. t 

I am indebted to my colleague, Mr. T. Whitelegge for the 
various measurements of these minute organisms. 

• Salt Baii«« FoM. (Pal. Ind.) 188d, i. Pt. 6, t. lift, f. 1. f Ibid, 1. 106, f. 3 ttd 1 
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In the CriDoid stem-portions the dark pigment masses are of 
irregular outline, but also line any chance cavity, just as Duncan 
describes similar lines in the tubes of PalcBochlya per/oranttf* often, 
however, assuming a bone-lacunoe-like to sub-dendritic appearance. 
In the former state the pigment masses are precisely similar to those 
observed by Duncan m a Tasmanian Thamnastrcea. He speaks of 
the tubes "frequently merged into an irregular dark mass and 
resembled the tubuli of bone (Haversian canals) passing into 
lacunee." t In some of my sections again, these lacunsB-like patches 
are of a peculiar pale vermilion tint, not unlike the infilling of 
some of the PalcBochlya tubes in Calceola, of a " reddish tint," also 
noticed by Duncan. X 

In the absence of any tubular structure I think it will be more 
satisfactory to refer this form to the Genus Achlyites, as used by 
Dr. A. Meschinelli. § 

The Crinoid stems were collected by Mr. Maitland at William- 
bury Station, Minilya Biver. 



IV.—PalaBoperone Infestingr the Visceral Chambers 

of Hexagonella. 



The visceral chambers of both corals Hexagonella dendraidea 
and H. (?) crueialia are infested with a fungoid growth, in some of its 
characters quite in keeping with that already described in the 
Crinoid stem-portions. In addition, however, are clusters of minute 
tubes, reminding one of those of Paloeoperone endaphytica. Both 
the autopores and mesopores are occupied by this growth, but the 
former most so, and it is more copious in H, dendroidea than 
H. (?) cruciaZis, The various phases assumed are as follows : — 

(i.) A copious development of the olive to sherry-yellow 
flocculent matter containing minute brown grains, and here and there 
faint, although decided, bifurcating filaments running through it 
(? mycelium). In the autopores, cracks in the infilling calcite are 
also penetrated by this substance. 

(2.) Tubes parallel or sub-radiate, having a diameter of about 
"04 mm., either transverse to or parallel to the growth of the 
autopore visceral chambers (Plate V., fig. 1). These are either filled 
or partially filled with the flocculent matter in various stages of 
density, from translucent to opaque, and even passing into the black 
pigment condition, or they may be empty, but surrounded by the 
flocculent matter (Plate V., fig. 1). I have not observed an instance 
of the enlargement of one of the tubes into a loculus at one end. 

"Qiuurt. Jonm. Q^oL 800., 1876, zzzii., p. 208. f Qtuut. Jonm. GeoL Soc., 1876, zxziL, 
p. 906. tQvttrt. Joam. Geol. Soc, 1876, xxzii., p. 200. § Fungonun FoM. Omviixm. 
1896, p. 10. 
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(3-) Amorphous or irregular patches of dense brown to black 
pigment matter, breaking up round the edges into globular spores 
(? oospores) (Plate V., figs. 4 and 5). This material either clings 
round the periphery of a visceral chamber (Plate V., fig. 4) or 
completely fills ati autopore and its adjoining mesopores, and in 
some cases these contiguous masses seem to have become one, and 
the intervening wall tissues destroyed. Indeed, there are some 
circular openings with a diameter of one millimetre distributed 
throughout the corallum occupied by the pigment matters that 
cannot be explained other than by this hypothesis. 

(4.) Detached globular spores (? oospores), varying in size, 
with an average diameter of *02 mm., black, brown, or even red, 
either singly (Plate V., fig. 3), in clusters (Plate V., figs. 4, 5), 
united in pairs (Plate Y., fig. 3), or forming sub-dendroid masses 
(plate y., ng. 8), or apparently arranged in linear series (Plate V., 
figs. 6, 7). 

(5.) In one particular section three of these spores are to be 
seen attached to the ends of the tubes more or less after the manner 
of PalcBoperone endophyiica (Plate V.. fig. 2). 

It may be noted that the tubes in question do not penetrate the 
tissues of these corals like those of some species of PalcBacMya, but 
are simply resting tubes similar to those of Palceoperone, For this 
reason the endophvte of Hexagonella is referred provisionally to that 
genus. 

In conclusion I would like to point out that in some of Waagen 
and WentzeFH figures of Hexagonella, from the Salt Bange, the 
corrallites contain black spots and patches, closely resembling the 
appearance of the endophytic form under description. These may 
be only patches of matrix, on the other hand, they may be of the 
nature of Palceoperone. I make this suggestion for what it may be 
worth ; it is, however, significant, as I have elsewhere pointed out, 
that the corrallite tissues of another Salt Range species Oeinittdla 
columnaris, Schl., sp.,* do unquestionably exhibit penetrating tubes 
similar to those of PalceaMya penetrans, and P. torquis. The 
HexagimeUa referred to is JET. ramoea, W. & W. t 

I am indebted to my colleague, Mr. T. Whitelegge for the 
various measurements of these minute organisms. 

• Salt Bang* Fqm. (Pal. Ind.) 1886, i. Ft. 6, 1. 115, f. 1. f I^M, 1. 106, f. S and i. 
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PLATE I. 






Chondbitis, fp. 
Fig. 1. — Portion of shale with impreBaioxiB of a Chandritet-Wke plant. 

Cbubtaosah (P) Track. 

„ 2. — ^MoniHform or beaded track in aandy shale, poeaiblj that of a 
Crustacean. 

PsoDUCTus TSNTTiSTBiATUS, De Vtm (P), vor. FOOBDI, Kth. fX, 
3. — Ventral yalve with oostao. 

4. — Ventral yalve more or leas decorticated with small alar ex- 
pansions. 

SsMimTLA, tp. ind, 

5. — Ventral valye with laminn of growth. 

Spibu'sba Ha&oxami, JPoord. 

6. — Ventral valve showing area, etc. 

7. — Another and stouter specimen. The smaller valve I am inclined 
to refer to 8. rnnuoMd^entU, Dav. 

Spibitsba lata, McOoy (P). 
8.— A ventral valve, probably a variety of this species. 
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SpiBifCBA, tp. ind, 
9. — Dorsal valve of an alate Spirifer. 

Stbofhalosia, fp. ind. 

10. — A ventral valve exfoliated, possessing a silky appearance. 

11. — Interior of a ventral valve, exhibiting the area, narrow deltidium 

and teeth. 
12. — Interior of a dorsal valve, displaying the dental sockets. 

Pttcuomfhauna ICattlakdi, Bih, fil. 

18. — ^View of a medium-siEed specimen, exhibiting five whorls 
sculpture, and band. 

14b — A larger but imperfect individual displaying the mouth. 

16. — A portion of the band of Fig. 13, enlarged. 
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PIiATE n. 



AULOBTKOIS BABACOODVN8IB, "Bth, fit, 

ig. 1. — Ventral valye, showing the oonoentrio latilaminiB and scattered 
broken spine bases. 

2. — ^The dorsal valTe and yentral area with its narrow annulate del- 
tidinm. 



2a.— The deltidiiun enlarged. 

PbODUOTUS 8XMIBSTZ0ULATU8, JfoHtn, Sp. 

3. — Portion of a worn ventral valye. 

4. — Dorsal view of the same specimen. (Fig. 3.) 

6. — Side yiew of the same. (l>Hg. 3.) 

Spisifira, ap. ini, 
0. — Interior of the dorsal yalye, Fl. 1, Fig. 9. 

SpiBiriRA Hardmani, Fawd. 

7. — Ventral yalye ; exterior yiew of PI. \, Fig. 6. 
8. — Ventral yalye ; exterior yiew of PI. 1, Fig. 7. 
9. — Ventral yalye, exhibiting the V-shaped latilamine. 
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FLATB m. 
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Hbxaoonslla (?) OBuoiALis^ Hudlutcn^ wp. 
1. — Portion of a four-rayed somewhat weathered coraUnm. 

Spiborbib ambiouub, FUmifiig 
2. — A tube adhering to a valve of CMoihyrii matUayana, 

AviCnLOPBOTBN TBNVIOOLLIS, Pofia. 

3. — A more or less complete yalve, displaying the radiating oostsB, 
and transverse imbricating lajninie. 

4. — Portion of a smaller valve showing the interpolated ribs and 
imbricating laminae. 

Olbiothtbm maolbatana, var. babaooodbnbis, Bih, fil. 
6. — View of the dorsal valve, showing ontline 
6. — Ventral valve and portion of another. 
7.— Dorsal valve with remains of scnlptore. 
8. — ^The nnited valves, the nearly flat ventral above. 
9.— The same specimen- (Figs. 6 and 8) seen from the side. 

Clbiothtbib maclbatana Eth, fil, 

10. — A slightly concave ventral valve. 

11. — Dorsal valve with a portion of the test worn away, showing a part 
of one of the spiral cones. 

12. — An almost flat ventral valve. 

13. — Ventral valve with the concentric spinoee laminm well shown. 

14. — Interior of the same valve (Fig. 18). 

16. — Interior of another ventral valve. 

15a. — Side view of a portion of Fig. 16, displaying the hooked teeth. 

16.— The conjoined valves seen from the front, the convex dorsal above. 

17.— The conjoined valves (Fig. 16) seen from the cardinal aspect, the 
flat ventral above. 

18. — Conjoined valves of a much flattened individual, the flat ventral 
above. 

19. — Interior of the dorsal valve. 

20. — Spine bases protruding from the concentric shell lamin» enlarged. 

8BMiin7LA, tp. ind. 
21.— 43ide view of the united valves (PI. 1, Fig. 6). 

PbODUCTUS TBNT7I8TBIATUB, Dt V0m, YAB. FOOBDI, Eth. fil. 

22. — Ventral valve showing slight alar eztremitieB to the ftM^iTii^i 
margin. 
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FLATS IV. 



»» 



Enlabobd Cbinoid Stbm-pobtiok8. 

Fig. 1. — An open oicatriz, somewhat qnadrang^ular in outline, and deformed 
colnmnals. 

M 2. — A slightly enlarged stem-portion, a doeed cicatrix, and the satoree 
of the oolmmuds greatly deflected from their normal course. 

3. — An irregularly enlarged stem-portion which seems to have been 
attacked in two places. Aboye is a slightly marked cicatrix, 
but below, the enlargement is without an opening of any kind ; 
great disorganisation of the columnals has taken place. 

4. — An almost bilaterally symmetrically enlarged portion, with several 
cicatrices, more or less closed. 

6. — Barrel shaped stem-portion, with great columnal disorgamsation. 
The cicatrix is covered by an encrusting Poly soon. 

6. — A somewhat barrel-shaped enlargement, with the ftuntest trace of 
a cicatrix. 

7.— Section prepared for the microscope from the speoixnen illustrated 
in Fig. 6. Both the cavity ana axial canal are infested by the 
Endophyte— X. 8. 

8. — A similar section prepared from the subject of Fig. 4. The 
opening is shown at the right centre and an infection of nearly 
toe whole of the interior of the stem-portion — x. 8. 

0.— A third section prepared from the stem-portion represented in Fig. 
1. The opemng is seen on the right centre and along the 
sutures between the columnals, and in the axial canal are 
evidences of the Endophyte's work. This is also shown in 
certain parallel longitudinal lines passing through the pavi^ 
and the columnals — x 8. 
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PLATE V. 



PaLAOPBROKK BNPOPHTTICA, Eth. fil. 

Fig. 1. — TransYorse section of a cavity (P enlarged autopore) in Hexagonella 
dendroidea, Hudleston, showing both full and empty parallel 
and sub-parallel tubes — x 60. 

„ 2. — A number of tubes forming portion of a more or less radiate mass 
from the transverse s^tion of an autopore of If. dendroxdea, 
with, at the upper ends of three of the tubes, protruding spores. 
The tubes are filled with the olive fiocculent matter — z 60. 

„ 8. — ^Transverse section of a portion of an autopore of H. dendroidea, in 
which four large spores are visible, a pair, and two single 
ones. These are of a dense black colour, and protruding from 
the lower of the central pair is a short stolon — z 600. 

„ 4. — A slightly oblique section of autopores and mesopores of H. 
dendroidea, showing masses of pigment matter in two of the 
angles of an autopore, and nearly filling a mesopore ; in both 
instances breaking up into spores — x 250 (about). 

„ 6. — A similar section from the same species, in which the dis- 
integration of the pigment matter has gone a step further— 
z 250 (about). 

„ 6. — Pigment matter and spores from a transverse autopore section of 
H. dendroidea, arranged generally in linear series — z 250 
(about). 

„ 7. — Another like section to that given in Fig. 6, but in which the 
linear arrangement is more marked— z 250 (about). 

,. 8. — An oval autopore in transverse section (H. dendroidea) in which 
the pigment matter has assumed a dendroid appearance, the 
branches being composed more or less of stolons aifd spores in 
linear series — z 250 (about). 

All the fign^M in this plate, and Figs. 7-9 in Plate IV., are from care- 
fully executed drawings by Mr. Edgar B. Waite. 
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EDJUDINA AND YUNDAMINDEEA 



GENERAL. 

The country between Edjudina (Lat. 29"" 44' 40" S.) and 
Yimdamindera (The Granites) was examined by myself in the 
early part of the year. Jjeaving Niagara, the route via Yerilla waa 
followed. No mining was g^ing on at Terilla, hence very little was 
to be seen of the conditions of affairs prevailing underground. 

Mount Cay (W 11), a low though conspicuous rise, situated 
some distance to the south-west of the Yerilla townsite, is formed of 
a somewhat silice<iU8 lateritic ironstone of the type prevailing in the 
district. No section was seen showing the rock upon which the bed 
rests. 

To the south-eastward the Mount Catherine Range, upon the 
most conspicuous summit of which is situated iSrig. Station 
W 19y consists of diabase. The diabase is intersected by dykes of 
granite as shown in a traverse from Catherine Range to Lake Raeside. 
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SCCTION PROM CATHERINE RANG£ TO LAKE RAE6IOE ""-^'^ 



Some of these dykes pass gradually into coarse felspar porphyry 
(4426, 4423). Further to the eastward the granite gives place to 
greenstone schists, associated with which are bands of breccia 
(4398). which may possibly be of volcanic origin. 



These greenstone schists are traversed bj diabase (?) dykes, a 
good section of one of these being exposed in the cliffs surrounding 
a small rocky island in the bed of Lake Baeside, bearing 211° from 
Mount Catherine. The dyke exposed on the eastern side of the island 
has a strike of 255", is vertical, and about three feet in thickness. 
There are no sections visible which clearly prove the relation 
v^hich the dvke rocks bear to the massive diabase of Mount Catherine, 
though the impression left on the mind is that they are part of the 
same igneous mass, and that the greenstone schists are much older. 

Near the lake some low bluffs show a thin covering of laterite 
resting upon the weathered greenstone. 

The Mount Catherine Beef, which was opened ^ up in the early 
days, stands out boldly upon the surface, with an average strike of 
188 degrees. The reef, a pure white quartz, is vortical, and, as 
measured in the crosscut which had beea put in across the vein 
some distance below the surface, attains a thickness of about 12 
feet. The reef has a considerable horizontal extent. 

From Yerilla to Tilgangi the road wends generally south-east 
but few, if any, sections of the underlying rocks are exposed en 
route. Between Tilgangi and the well about thitse miles west from 
Tarri (New Edjudina), no sections of the underlying rocks were 
yisible. 

YABBI (NEW EDJUDINA). 

The mining centre of Tarri (or New Edjudina) is situated 
about six miles west of Edjudina. The relative situations of these 
will be found by a reference to the geological map attached to this 
report, or the lithograph (L 50) issued by the Department of 
Mines. 

The country rock consists of a massive greenstone (diabase), 
some portions being very coarse in texture (4417), penetrated by 
bosses of granite (4421), from which dykes of aplite (4420) 
emanate. The Government well has been sunk in granite. The 
quartz reefs traverse both the granite and the greenstone, as is well 
shown on the geological map. The reefs occurring in the granite, 
however, are, when viewed as a whole, approximately parallel to 
one another, and trend generally north-west. The reefs in the 
greenstone strike at varying angles, although when their position is 
laid down on a map a general east and west trend may be detected. 

Whatever may be the date of the intrusion of the granite, it is 
quite clear that the formation of the auriferous quartz reefs took 
place much later. 

The matrix of the reef in the Wallaby G.M.L. 581 is a trans- 
muted granite, an analysis of which is shown in the Table I. herewith. 
A microscopic examination of this granite shows that the rock has 
undergone considerable dynamic alteration. 



Table I. 



Analyses of Bocks. 



Geological Musenm Number 


i,426 


4,419 


4,417 


4,426 


Specific Grayity 


2-64 


2^67 


804 


804 


Silica, SiO, 


70-82 


7156 


46-66 


4806 


Carbonic anhydride, CO, ... 


•40 


Nil 


Trace 


1-03 


Phosphoric anhydride, P^Og 


Trace 


Trace 


•06 


Trace 


Titanic oxide. TiO, 


•35 


•74 


112 


•90 


Combined Water, H,0 


•27 


•55 


1-31 


•59 


Soda, Na,0 


5-67 


4-98 


1-50 


250 


Potash, E,0 


I'M 


1-56 


•33 


•27 


Magnesia, MgO 


•87 


107 


980 


667 


lime, CaO 


2-20 


1-79 


1056 


1137 


Manganese protoxide, MnO... 


•18 


•39 


•46 


•59 


Iron protoxide, FeO 


173 


1-58 


879 


10-87 


Iron peroxide, Fe,0, 


•61 


•77 


3-19 


•89 


Alumina, A 1,0, 


16-56 


14-82 


15-86 


16-21 


Pyrites. Pes, : Iron, Pe 

Sulphur, 8 ... 


•09 
•11 


•18 
•15 


} Trace { 


•16 
•18 


Hygroscopic Water, H , ... 


•05 


•21 


•29 


•10 




100-60 


100-29 


99-31 


9989 


Analyst ... j 


E.S. 
Simpson. 


C. C. 
Williams. 


E.S. 
Simpson. 


E.S. 
Simpson. 



4426. — FelBXMtr porphyry. Mount Catherine Bange, Trig. 
W 19, Yerilla, North Coolgardie Goldfield. 

4419. — Tranamuted granite. Wallaby Q.M.L. 581b. Yarri, 
North Coolgardie Ooldfield. 

4417. — Coarse diorite. Yarri, North Coolgardie Ooldfield. 

4425. — Diabase. Mt. Malcolm, Mt. Margaret Ck>ldfield. 

^Wallaby Nobth G.M.L. 579b. — Near the southern end of 
the lease a Y«;rtical shaft has been sunk through granite to a de].th 



of 60 feet, »nd from the bottom a drive has bien put in for a dia- 
taace of 10 f «et, at wliich point the reef oi)ened in the adjoininj; 
lease on the south was uiet with. The reef has been pierct'd for a 
distance of 14 feet, and at the date of my visit the wholti thickness 
bad not been aacei-tnined. The reef bad a slight underlie to ibn 
«ut. 



SECTION OF BCEF IH THE WALUABY NORTH 6.M.L.579? 

Fio. 1. 



The country roclc between the shaft and the reef is permeated 
irith quartx leaders, which rarj from }in. to lin. in thickness ; 
some of these are said to contain more or less K<^ld. In the shaft 
are a few veins of quartz intersecting the granite, 

la June, 1903, 21 tons of ore from this lease yielded 21-80oes. 
of gold, being at the rate of l'04oz8. per ton. 

Waxiest Cbntbal Q.M.L. 580E.~The reef worked in lease 
679b enters the Wallaby Central, and traverses the whole length 
of the property. At 285 feet from the southern boundary of 580k. 
a treucn boa been put in across the reef, and exposes a width of 
24 feet of quartz. One hundred feet from the trench is another 18 
feet in width, showing the following section : — 




Distant 181 feet from t'ue firat-iui'iitloncd trench ia a shaft 91 
feet deep. The ahaft, whi<;h has a slight underlie, has been put 
down on the fixit-nall of the reff. Several leaders are passed 
through in the shaft. The owners of the i)roj«rt7 intend opening 
out on the reef when a depth uf 100 feet has been attained. 

Near the southern end of the lease a shaft has been put down 
to a depth of 3-5 feet, which, at the dat« of my visit, was inacces- 
sible. 

WallabtG.M.L. 581e. — Upon this leasetbere are four distinct 
Hues of reef outcropping, three of which traTerse the whole length 
of the property from north to south. Opeiatious at the date of 
my visit w«re coiiSned to the eaaternuiost reef, upon which three 
shafts had been sunk, known respectively as No. 1 abaft. Turner's, 
and No. 2 shaft. 

The following section is exposed in No. 2 shaft, which is 418 
f«et from the north boundary of the lease : — 



SECT'OM OP REEF IN N02 SHAFT WALUBV aMJ..5ai" 



The shaft had been sunk to depth of 77 feet from the surface 
in granite. The bold reef peters out at a depth of 22 feet from the 
brvre. From the font of the shaft a crosscut faas been carried 86 
feet eastward, through a rudely foliated cntnite with quartz leaders 
along the planes of foliation ; the crosscut has been carried along a 
joint for the whole distance. 
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What is known as Turner's shaft is situated 226 feet from 
1^0. 1 shaft. The shaft had been carried down to a vertical depth 
of 60 feet. The following section is exposed in the shaft : — 




SECTION IN TURNER'S SHAFT WALi^ABY G.M.L..56I* 

Txo. 5. 



From the foot of the shaft a crosscut has been put for a 
distance of 65 feet, through nothing but transmuted granite, 
traversed by quartz leaders, running in all directions. The drive is 
said to be practically barren, assays yielding no gold. At the face 
of the crosscut the country rock is getting much harder, and carries 
a little pyritetf. At the date of my visit the face of the crosscut was 
about 20 feet from the middle reef. Five feet north of Turner's 
shaft is what is known as No. 3 costeen, exposing 42 feet of quartz ; 
150 feet further ^uth is No. 2 costeen, in which eight feet of quartz 
have been opened up ; and 161 feet further is what is known as 
No. 1 shaft. This shaft has been sunk to a vertical depth of 55 
feet ; from the foot a crosscut goes to the east for a distance of 34 
feet. The crosscut has been carried through transmuted granite, 
intersected by quartz veins ramifying in all directions ; these, how- 
ever, are said to carry no gold. 

A costeen of 42 feet in length has been opened up 129 feet 
south of No. 2 shaft ; it exposes 42 feet of quartz, which, however, 
only extends to a depth of three feet below ground. This crosscut 
is 325 feet from the southern boundary of the lease. The reef 
opened up extends along the surface for a distance of 900 feet 
within the boundary of the lease, and can be traced along the 
surface to the south through leases 582, 591, 587, and 585. 

Wild Dog Q-.M.L. 582b. — Two shafts have been put down on 
the lease. The easternmost shaft has been put down on the 
underlie for a short distance, but very little stone is showing. The 
westernmost shaft is 25 feet in depth, and has been put down 
between two reefs, which are about 35 feet apart. From the foot 
'"f the shaft a crosscut has been put in to the west for a distance of 
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Just at the mouth of the crosscut a quartz reef of about one 
foot in thickness was encountered, whilst at the face a little quartz 
is showing; but, from what can be seen, it does not appear to be 
very thick. The stone is said to assay from 17 to ISdwte. of gold 
to the ton. The eastern crosscut has been continued for a distance 
of 19 feet through nothing but transmuted gi-anite of the usual 
tjpe. 

Ebcobd G.M.L. 587e. — The boundary between the granite 
and the diabase runs through the centre of this lease. The ground 
has been exploited by means of a vertical shaft 37 feet 6 inches in 
depth, and situated near the south-eastern angle of the lease. 

The shaft has been sunk in decomposed diabase, and from the 
foot a drive has been put in to the west for a distance of 14 feet 
through nothing but country rock. The western drive, ei)?ht feet in 
length, traverses similar country. From a point 45 feet distant 
from the shaft, a costeen 199 feet in length has been opened out to 
the west, with the object of exposing the country. The deepest 
part of the costeen is four feet. No reef was located in the trench. 

A crushing of 16*50 tons of stone from this lease during June, 
1903, yielded 33'31ozs. of gold, being at the rate of 2'02ozs. per 
ton. 

Queen's Birthday G.M.L. 585b. — A shaft has been sunk 
alongside the reef to a vertical depth of 50 feet. The reef, which is 
about 11 feet thick at the outcrop, trends practically north and 
south. The stone is a glassy quartz, of the nature which seems 
characteristic of the reefs in the diabase country of this district ; 
the stone carries a little iron pyrites. It is intended to put in a 
crosscut at the foot of the shaft to intersect the reef at that depth. 

A trial crushing of 10 tons from this reef during 1902 
yielded gold at the rate of 23ozs. ISdwts. to the ton of quartz. The 
official records show that 33 t^ms were crushed during the early 
part of 1903 for lOS'OOozs., being at the rate of 3'18ozs. per ton. 

Queen's Birthday South G.M.L. 614e.— Towards the 
northern end of the lease a shaft had been put down to a vertical 
depth of about 48 feet. At the foot of the shaft there is about one 
foot of quartz of the usual ty]»e showing. Near the southern 
boundary of the lease is a shallow prospecting shaft about 24 feet 
deep; but, beyond a few irregular quiirtz stringers, no reef apjjears 
to have been met with in sinking. 

Sixty tons were crushed from this lease during April, 1903, for 
39'87ozs. of gold, being at the rate of '66ozs. per ton. 

Novitiate G.M.L. 630r. — A shaft has been sunk vertically 
through diabase country for a depth of 27 feet 6 inches. At 22 feet 
is a small quartz leader ; from the foot of the shaft a drive goes 
east about 15 feet, and exposes a quartz vein of about six inches, 
dipping to the east at an angle of 45 degrees. 
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19'25oz8. of gold were obtained from specimens from this 
mine during 1902. 

Wise Step G.M.L. 641s. — A vertical shaft had been put down 
to a depth of 37 feet 6 inches through diabase country. The 
owners of the property contemplate continuing the shaft to a depth 
of 80 feet with the object of intersei^ting the reef, which outcrops at 
44 feet from the shaft, bv means of a western crosscut. 

Beatbice G.M.L. 632r (376e).— Upon this property there are 
five distinct quartz veins outcropping; several shafts have been 
sunk, and a fair amount of work carried out. 

On what may be called the main reef two shafts have been 
sunk about 155 feet apart. The northernmost shaft, No. 1, has 
only attained a verticxl depth of 23 feet. At the south end of the 
shaft there are about 6 to 18 inches of quartz showing. At about 
10 feet from the surface a fair amount of work has been done, and 
a good deal of stone taken out. A drive has been put in about 
15 feet to the south ; just where the drive leaves the shaft about a 
foot of quartz is exposed, and at the face a like thickness of glassy 
quartz. From this shaft alx)ut 14 tons of quartz crushed about 
iBdwt. to the ton at the Neta battery at Edjudina. The south, or 
No. 2, shaft has a vertical depth of 37 feet. The reef exposed is 
vertical. From the outcrop, near the shaft, about 50 ouuces of gold 
have been dollied by the previous holders of the ground some years 
ago. At the southern end of the shaft a drive has been put in for 
about 10 or 12 feet, and at the face about two feet of quartz is 
showing. J^ighteen inches of quartz is showing at the north side of 
the shaft. About 50 feet north of the shaft the reef has been 
worked from the surface down to a depth of about 20 feet by the 
previous holders of the ground. 

What is known as the western reef lies some distance from the 
one last described. Its position is fixed by the following bearings :~ 
No. 1 shaft, 89° ; No. 2 shaft, 127"^. This reef has been worked by 
the previous owners of the property. A shaft has been put down to 
a depth of about 34 feet, on a slight easterly underlie. From the 
foot of the shaft a drive 10 feet north shows : — 

Diabase ; quartz, three inches ; formation, eight inches ; quartz, 
nine to ten inches ; diabase. At the south end of the shaft the 
following is exposed : — Diaba«e; quartz, six inches ; formation, six 
inches ; quartz, 14 inches ; diabase. 

About 80 feet to the west of this is another, which has just 

been opened on the surface ; no work has been done upon it. Sixty 

feet east of the main reef is another parallel vein having a width of 

from 12 to 13 feet, as shown on the surface. Beyond laying bare 

^e stone no further work has been done. 
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The following are the official retunis from this lease : — 



Beatrice G.M.L. 622b. 



Year. 



Ore crushed. 



Gold therefrom. ^^11^ 



IvUSS ... • • • ... 
1903 to 30th June ... 


tons. 
UOO 
2400 


0E8. 

1310 
21-31 


0B8. 

003 
0-89 


Total 


38*00 


34*41 


om 



To the south of this lease is a claim (not shown on the map) 
held by Messrs. Bjers and Co. An underlie shaft has been put 
down to the east, at an angle of about 45 degrees, for a distance of 
15 feet. The shaft had been sunk upon a vein of about five inches 
in thickness, which, however, had petered out dt the foot of the 
shaft. The country rock is diabase of the type prevailing in the 
district. 

A traverse from Yarn to Mount Walbrook (W 9) showedf the 
staple formation, after getting clear of the granite, to consist of 
greenstone schists, and the large quantity of quartz debris with 
which the surface was strewn in places seemed to indicate that there 
must be quartz veins associated with the schists. 

Mount Walbrook consists of a ridge of laminated quartzite, 
striking 333°. The quartzite is about 8 to 10 feet thick, and is 
Tertical ; it carries a little brown hematite of the usual type. 

The granite of Tarri gives place to greenstone schist as the 
mining centre of Edjudina is approached. 



EDJUDINA. 

The mining centre of Edjudina is of interest in that a virtually 
continnons line of reefs has been proved to extend in a north-west 
and south-east direction for a distance of about 10 miles, and has 
been worked more or less along the whole line. The width of the 
belt embracing the auriferous quartz reefs nowhere exceeds 20 
^baina. 



So for aa may be seen the reefn oontiiat of eiceptionollj 
lenticular Teina of quartz occurriag along the planes of foliation of 



the schist, thus :— 



SECTION SHEWING THE MODE OF OCCURRENCE 

OF THE EDJUOINA QUARTZ REEfS. 

Fis. S. 

About two miles to the north-east, and parallel to the auriferous 
quartz reefs, is a long razor-backed ridge foriued of the laminated 
hematite-bearing quartzitea (cherts i*) which can be followed for 
about 15 miles in toe ricinity of Edjudina. The width of this belt 
of ]aminat43d quartzite is about 15 chains, and it is made up of a 
series of remarkably attenuated lenses, each of great horizontal 
extent. Several bands of quartzite occur within a few chains on 
either side of the auriferous quartz reefs, and can be followed with 
very little interruption aloi^ tho imown extent of the auriferous 
series. Wherever these quartzites can be seen in sections, they are 
either vertical or are inclined at high angles to the uorth-ea«t, no 
lower dip than 68° having been observed. The ridge upon which 
Yabboo HitI (E 36) is situated extends for about five or six miles, 
and is made up of three bands of hematite quartzite. The band 
upon which the trig, station has been built is the most ferruginous. 
Tbe centtal band is about 10 to 15 feet thick, and very much con- 
torted thus : — 




QUARTZITE 



The qoartzites are all enclosed in a slaty cleaved rock, of a 
''ature whicb it is impossible to determine owing to the extensive 
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surface decomposition it has undergone. The rock, however, has 
the appearance of being a bleached greenstone schist. The southern 
end of the ridge disappears graduallj into the low ground to the 
south. The summit of Yabboo Hill (E 36) is bj aneroid 200 feet 
above the trig, station E 35 at Edjudina soaks. 

The laminated quartzites range from an almost pure quart>z, 
through varieties of beautifully banded jaspers, to what appears to 
the eye to be a practically pure hematite. 

Table II. gives analyses of six typical varieties of the 
Edjudina iron ores. 

Table II. 
Analyses of Iron Ores from Edjudina (by E. 8, Simpson), 



Oeological Moseom Number. 


4401. 


4402. 


4403. 


4404. 


4406. 


4406. 


Metallic Iron, Fe 


37-38 


26-86 


2669 


33-45 


3833 


22-86 


Silica, SiO 2 


46-05 


60-82 


59-56 


5176 


4310 


61-19 


Snlpharic anhydride, SO, 


•08 


•067 


096 


•085 


•062 


•092 


Phosphoric anhydride, 


•10 


•138 


•082 


•100 


•147 


•198 


P.O. 














Hygroscopic Water, H,0 


•17 


•12 


•05 


•11 


•12 


•23 


Combined Water, H,0 ... 


•49 


•87 


•74 


108 


•93 


424 


Action on com]>a8s 


None 


None 


Strong 


None 


None 


None 



4401 —Banded hematite, E36, Yabboo Hills, Edjudina, N. 
Coolgardie G.F. 

4402 — Banded hematite quartzite, Yabboo Hills, Edjudina, 
N. Coolgardie G.F. 

4403 — Banded quartzite with hematite and magnetite. Cairn 
C, Yabboo Hills, Edjudina, N. Coolgardie G.F. 

4404 — Banded hematite, Cairn C, Yabboo Hills, Edjudina, 
N. Coolgardie G.F. 

4406 — Banded hematite. Hill B., Yabboo Hills, Edjudina, 
N. Coolgardie G.F. 

4408 — Ferruginous quartzite. Hill A., Edjudina, N. Cool- 
gardie G.F. 

These analyses demonstrate that, contrary to the appearance of 
the ores themselves, they all contain a high percentage of silica 
and a relatively low percentage of iron. With the single exception 
of the last (4,408), they could be readily concentrated to high- 
grade ores. Although bhe percentage of sulphur is low, the phos- 
phorus would seem to be too high for what is considered a requisite 
tor the production of steel by the usual acid Bessemerprocess. 

The following is a description of such of the mines along the 
Edjudina line as were open to inspection : — 

Neta G.M.L. 401b (36l£). — ^The Neta lease is being worked 
by a vertical shaft 100 feet deep, and two levels have been opened 
out. From the foot of the shaft a crosscut goes west for a distance 
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of 21 feet to what is known as No. 1 reef, upon which most of the 
work on the property has been concentrated. 

The reef has been opened out to the southward for a distance of 
200 feet at the 100 feet ; the quartz is of the usual irregular type. 
Thirty-nine feet to the west of No. 1 reef is another known as No. 
2, but at the date of my visit not much work had been done on it. 
One himdred and six feet further west is what is known as the 
" Gold lode." 20ft. 4in. in width. The " lode " is merely a band of 
decomposed country rock intersected by very thin veins of quarts 
and ironstone. 




At the 50-f eet level No. 1 reef is 22 feet from the shaft ; 47 
feet further west of it is No. 2 reef. In the crosscut, at 50 feet 
from the shaft, are two or three veins of quartz separated by 
narrow bands of a foliated sericitic rock. 

The reef worked in this property can be followed northwards 
along the surfd.oe through leases 411 and 412. 

The official records show that up to the close of 1902 3,202*5 
tons of ore from this mine yielded 4,918'39ozs. of gold, as follow : — 

NBTiL G.M.L. 401r (361b). 



Year. 



Ore omalied. 



Qold therefrom. 



Bate 
per ton. 



1898 
18G9 
1900 
1901 
1902 
1903 to 80th June 

Total 



tone. 


OSB. 


68400 


751-50 


1,165-50 


1,549-49 


38000 


1,02210 


14500 


318-20 


92800 


1,27710 


81100 


1.004-80 


4,013-60 


5,823-19 



oze. 



1-28 
1-32 
2-69 
2-19 
1-87 
1-23 
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Sbkatb G.M.L. 539k. — The reef opened up in the Senate is 
in all probabilitj the same as the Neta. The Senate reef has been 
worked by a vertical shaft 113 feet deep, situated close to the 
southern boundary of the lease. 

At the foot of the shaft the reef has been opened up bj a drive 
put in 120 feet to the north and 200 feet southwards. At the face 
of the northern drive about six to eight inches of quartz is exposed, 
but the average width is about 1§ inches. To the face of the 
southern drive the reef is continous, with some interruptions, but 
is very thin. 

The official records show that 524'9ozs. of ^old were 
obtained during 1902 bj crushing; 259 tons of ore, being at the 
rate of 2'02ozs. per ton. 

Gawlbb G.M.L. 497b (365e) : The main shaft on this pro- 
perty is 100 feet deep. From the foot of the shaft a drive has been 
put in about 200 feet, which shows about one foot of quartz at the 
face. At about 170 feet from the shaft is a quartz lens of about three 
feet in thickness, but no great horizontal extent. The north drive 
has been carried about 200 feet, but at the date at which the mine 
was visited there was no stone showing in the face. 

The official records show that up to the end of 1902 206 ounces 
of gold were obtained by crushing 130 tons of stone, as follow : — 

Gawlbb G.M.L. 497b (365b). 



Tear. 


Ore cmehed. 


Qold therefrom. 


Bate per 
ton. 


JLvUX ... ... ... 

xWJdB ... ... ... 


tone. 
60-00 
8O0O 


oze. 
8800 
11800 


ou. 
1-76 

1-47 


Total 


13000 


20600 


1'56 



FiNOALL G.M.L. 366. — The outcrop of two well-defined reefs 
traverse practically the whole length of the lease, but at the date of 
my visit work had evidently been abandoned for many years, and 
nothing could be seen. There are three shafts on the lease, and all 
the evidence seems to point to the fact that a good deal of work 
must have been done on the property. 

Welshman G.M.L. 368b (590b) (Louie Mary). — Upon this 
lease there is only one shaft in which work is going on. The shaft 
is 50 feet in depth, and operations were being carried out at 12 feet 
from the bottom. From the bottom of the shaft a crosscut of 120 
feet in length, driven on a bearing of S. 50° W., connects with what 
was the old main shaft. Nothing, however, is showing in the 
crosscut. East from the shaft there is a small quartz reef exposed 
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and at the face another of about 8 inches in thickneBS. The 
following are the official returns for this lease : — 

LouiB Mart G.M.L. 501b (368e.) 



Yoff. 


Ore crushed. 


Gold therefrom. 


Rate per 
ton. 


XWJU ... ... ... 

XitUX ... ... ... 


tons. 
10500 
25 OO 


ozs. 
23065 
3000 


OKS. 

219 
1-20 


Total 


130 00 


260-65 


200 



Vulcan G.M.L. 369e (667b). — No work was being carried 
out on the lease, and the shaft being inaccessible no descnption of 
the deposit can be given. From the material lying in the dump, it 
may be conjectured that the country rock encountered in sinking is 
greenstone schist of the usual type. A few yards west of the western 
boundary of the lease the surface is covered with fragments of 
hematite-quartzite of the type prevailing on the ridge to the west of 
the Neta battery. In all probability this band is the continuation 
of that wliich is virtually continuous as far as the Old Edjudina 
and Glengarry mines to the south. 

The following returns have been recorded from this lease : — 

VxTLCAN G.M.L. 667b (369e.) 



Year. 


Ore crashed. 


Gold therefrom. 


Bate per 
ton. 


IwUv ... •■• ... 
Xif\Jx ... ... ... 


tons. 
90-00 
160-00 


OSS. 

5805 
126*30 


OSS. 

•64 
•79 


Total 


250*00 


18i35 


73 



Golden Gibl G.M.L. 370e (588b).— There is a line of shafts 
along the reef on the western boundary of the property, but these 
were inaccessible to me. The following are the official returns from 
this area : — 

LoBD Nelson G.M.L. 512b (370e). 



Tear. 



Ore crashed. 



Gold therefrom. 



Bate 
per ton. 



1900 
1901 



Total 



tons. 
50 00 
188*00 



oxs. 
62-50 
167-20 



238-00 



22970 



OSS. 

1-25 
•89 
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Gk>LDBK QiBL O.M.L. 588b (370b). 



Year. 


Ore cnuliad. 


Gold therefrom. 


Bate per 
ton. 


xVU2S ••• «•• •«« 

1908 to 30th June ... 


tOBS. 

2100 
40-00 


oxs. 
21-70 
67-50 


oxs. 
103 
1-69 


Total 


61*00 


80-20 


1-46 



Entebpbise Q-.M.L. 589b (371e, 604b). — Previously called 
Bio Bbn (506b). Four quartz reefs of the prevailing tjpe traverse 
the lease. A well-defined reef traverses the eastern boundary of 
the lease, which has been opened up in several places, and a good 
deal of stone raised from a depth of about 10 feet. In an open cut 
about five feet of quartz is exposed. The reef can be followed, with 
a few interruptions, to the southern boundary, where it enters the 
adjoining lease at 126 feet from the south-east angle of 871. An 
open cut about 60 feet in length exposes a good thickness of quartz 
of the prevailing type. At the boundary between G.M.L.*s. 371 
and 872 the reef has pinched out to about two inches. A maximum 
thickness of about four feet of quartz is now visible in the open cut, 
which in its deepest part attains a depth of 13 feet. 

A little distance to the west of the open cut a shaft about 20 
feet in depth was, at the date of my visit, being sunk by the holders 
of the ground. The shaft was sunk in greenstone schist, with the 
object of following down a very small quartz leader. 

The main shaft has been sunk to a vertical depth of 80 feet. 
From the foot of the shaft the reef has been driven on for a dis- 
tance of 200 feet north, at which point it pinched out. A crosscut 
24 feet in length connects with another shaft to the east. This 
shaft is 80 feet in depth, and has been carried down through green- 
stone schist of the prevailing type. The reef in the first-mentioned 
shaft has been driven on for a distance of about 100 feet in a 
southerly direction. At the face of the drive there are about 12 
inches of quartz showing ; it contains small quantities of carbonate 
of iron. The maximum width of quartz in the south drive is three 
feet six inches. The reef, however, is of lenticular habit, lens 
succeeding lens, being connected by threads of quartz. 

Near the northern boundary of the lease a shaft has been put 
down to a depth of about 10 feet, with the object of prospecting 
two reefs about four feet six inches apart. The foot-wall reef is 
about from six to eight inches thick, and the hanging-wall vein 
three to four inches. 
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The following crushingH have been recorded from this lease: 
Big Ben G.M.L. 506r and Entsbpbise G.M.L. 589b. 



Year. 


Ore onuhed. 




Bate per 
ton. 


Xin,Ay ••• ••• «•• 

1903 to 30th June ... 


tons. 
8000 
2200 


osa. 
900 
1800 


oca. 
•30 
•59 


Total 


6200 


2200 


42 



Heathcote G.M.L. 372. — No work was going on at the date 
of my visit, and the main shaft had been partly filled up. A good 
deal of quartz is lying round the mouth of the shaft. In 1900, 72 
tons of stone were crushed for 38ozs. gold, being at the rate of 
•53oz. per ton. 

M.A. 3 lies within what was originally known as G.M.L. 373. 
A deep shaft, at present inaccessible, occurs on this ground, but no 
particulars are obtainable in connection with it. There are also 
the remains of an old three-head battery, said to have been erected 
for crushing the dumps left by the previous holders of the ground. 

Eclipse G M.L. 373. — A vertical shaft is at present being 
sunk ; and at the date of my visit had attained a depth of 30 feet. 
The shaft was put down with the object of intersecting a reef out- 
cropping a little distance to the west. 

Pebsevebance G.M.L. 374 (613b). — There are two shafts on the 
lease ; the southernmost is inaccessible ; the northern is 73 feet deep. 
The reef, which occurs along the foliation planes of greenstone schist, 
has a maximum thickness of three feet six inches The reef has 
been opened up by drives 60 feet in length on the north, and a 
similar length to the south. The quartz is the usual bunchy 
lenticular type. 

The of&cial records show that during 1902 24 tons of stone 
were crushed for a yield of 40oz8. of gold from this lease, being at 
the rate of l'66oz8. per ton. 

Thbee Beothbbs G.M,L. 383 (599b). — There are three reefs 
on this property. The most northerly shaft (1), sunk on the line 
of the largest reef, was inaccessible ; hence no description of the 
workings can be given. 

The western shaft (2), sunk on the middle reef, had been put 
down to a depth of 75 feet, and a drive 18 feet to the south had 
been opened out. There was only an inch or two of quartz, dipping 
at an an<?le of 68 degrees to the east. Shaft (3) , situated in the 
south-east angle of the lease, was inaccessible. 

The fourth shaft, situated about 80 feet south of No. 2, had 
'^en carried down to a depth of 75 feet vertically below the surface. 
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Prom the foot of the shaft dnves had been put in north and south 
along the reef. The northern drive is about 30 feet in length, and 
shows 16 inches of quartz at the face. 

Scotchman G.M.L. 384 (566r).— There are two lines of reef 
outcropping on this lease, and thev are continuous throughout the 
whole length of the property, and extend as far to the southward as 
O.M.L. 274b. 

The following are the official returns from this lease : — 
Scotchman G.M.L. 566r (384e). 



Tear. 



1002 

1903 (to 30th June) 

Total 



Ore cmahed. 



tonfl. 



Gold therefrom. 1 ^^^^ 



13100 
11000 




OS8. 

112-50 
77-25 



OSS. 

•86 
•70 



G.M.L. 274e. — A good deal of work has been done on this 
lease, and a fair quantity of stone raised ; but at the date of mj visit 
the workings were inaccessible, hence little could be seen. 

G.M.L. 273b. — A well-defined quartz reef outcrops along the 
western boundary of the lease. The reef, as exposed in a trench, is 
about 32 feet thick. 

Trt It G.M.L. 272e (665k). — What is probably the same reef 
as that outcropping in the adjoining lease on the north traverses 
this property, out very little work has been done upon it. 

During the early part of 1903, 21 tons of ore from this lease 
yielded 9*08 ounces of gold, being at the rate of '43 ounces per ton. 

G.M.L. 271 E. — A quartz reef of about three feet in thickness 
makes a bold outcrop at a point about 55 feet from the north-west 
angle of the lease, and a shaft, now inaccessible, has been put down 
on it. At about 200 feet from the south-east angle there is an 
excavation about six feet in de})th. 

G.M.L. 270e. — There are three parallel reefs traversing this 
property. Near the south-west angle of the lease is a line of old 
and inaccessible shafts put down along the strike of the western- 
most reef. Pai-allel to this, and cloiie to the north-eastern boundary 
of the lease, is another equally persistent line of reef, which has been 
opened up by open cut alon^ its strike. The stone is of the 
character prevailing in the district, and occurs in the form of lenses 
enclosed in a casing of sericite schist. 

Bella G.M.L. 275e (609r).— There are three distinct lines of 
reef traversing the lease, the eastern and western being those which 
extend from the adjoining ground in the north. 

A vertical shaft 50 feet in depth was being sunk at the date of 
my visit. On the northern face of the shaft the quartz reef attained 
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a thickness of three feet. Gold was shewing freely in the stone 
lying at grass. A good deal of work had been done by the previous 
holders of the ground. The official statistics show the following 
crushings from this lease : — 

Bblla G.M.L. 275k (609b). 



Tear. 


Ox« Crashed. 


Qold therefrom. 


Bate 
per ton. 


X t/V^^/ •■■ •■« •■» 

IHUl .•• ••• «,• 

1903 (to June 30th)... 


tons. 

6400 
16000 
206-50 


OSS. 

105-70 
200-00 
21250 


OSS. 

1-65 
1-25 
103 


Total 


430-50 


518-20 


1-20 



Crow's Nest G.M.L. 277b (576b). — The reef worked on thia 
property is the same as that opened out in the Bella, to the north. 
GThe present working shaft, near the northern boundary of the lease, 
is 30 feet deep, and shows 3ft. 6in. of quartz at the foot. 

The adjoining shaft to the north, 80 feet distant on the same 
reef, has been put down to a depth of 50 feet ; and the stone haa 
been stoped out to the surface. The reef has been driven on for 
about 120 feet. There are about 160 tons of quartz lying at grass,, 
some of which shows gold freely. 

A good deal of work seems to have been carried out along the 
outcrop of a reef outcropping close to the south-western boundary. 
This reef extends into the adjoining lease to the south. 

The following crushings are recorded from this lease : — 

Cbow's Nest G.M.L. 576b. 



Year. 


Ore Crashed. 


Gold therefrom. 


Bate 
per ton. 


laTl/A ... ... ... 

1903 (to 30th June)... 


tons. 

6500 

11200 


OSS. 

6800 
160-00 


OSS. 

114 
1-43 


Total 


16700 


22300 1 1-33 



G.M.L. 276. — The reef has been worked by means of a vertical 
shaft, which was inaccessible to me. Judging from the paddock of 
stone lying at grass, the reef must have been about 2ft. 6in. thick 
in places. 

Parallel to this reef, and about 470 feet east, is another, which 

make49 a characteristically bold outcrop on the surface. The width 

of the reef is about three feet six inches, but although it can be 

^ollowed for a considerable distance along the outcrop, it does not 

*>pear to have been much worked. 
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G.M.L. 321. — A shaft has been sunk to a vertical depth of 
25 feet, and a quartz reef of about two feet six inches in thickness 
exposed. 

Triumph G.M.L. 322b (t>05B). — The most southerly shaft on 
the lease was at work at the date of mj visit. The reef opened up 
on the adjoining property on the north can be followed through 
the lease on a bearing of 14>7 degi-ees. Parallel to this reef id 
another to the east, upon which work was^ being carried on at the 
date of my visit. The vertical shaft had attained a depth of 35 
feet. The reef is practically vertical, though with a perceptible 
underlie to the east. The reef is of the usual lenticular character. 
The easternmost shaft on the property had been carried down to a 
depth of 20 feet ; the country rock has a slight dip to the east. On 
the foot wall of the reef is a very thin band of platey fissile quartzite. 
Adjoining this shaft on the north, and on the same line of reef, 
another shaft had l>een carried down to a depth of about 50 feet, 
and about 35 feet of stoping done on either side of the shaft. At 
the foot of the shaft the country rock underlies east at an angle of 
65 degrees. About 50 tons of ore have been raised from this reef. 

Old Edjudina Mine G.M.L. 323b (623r).— A deep shaft, 
now inac(.*essible, apparently passed through little el8e than what 
appears to be a sericite schist. In the dump were several pieces of 
stone, showing irregular patches of quartz, encased between the 
laminae of the schist. The quartz contained a little iron pyrites 
and iron carbonate, and is evidently, as seems to be the case with 
most of the reefs, in the form of lenticules along the planes of 
schistitsity. Judging by the size of the dump and the numerous 
small shafts, a good deal of work must have been done at one time 
or another. 

Glbnoabbt G.M.L. 493e (502r). — The main shaft on the 
lease had been carried down to a depth of about 150 feet. At 75 
feet the reef had been opened up, and stoped out to the surface. 
Judging by the open cuts on the surface, a fair amount of work 
must have been carried out. The mine being practically under 
water, very little was Uy be seen of the uature and character of the 
reef. During 1901, 395ozs. of stone were crushed for 24!3*50oz8. of 
gold, being at the rate of *68ozs. per ton. 

The Edjudina belt of hematite- bearing quartzites are con- 
tinuous northwards across Lake Beside through Moimts Millicent 
W 15, and Howe W 14. 

GOLD YIELD OF THE EDJUDINA DISTRICT. 



Teur. 



Ore Cnuhed. 



Qold therefrom. 



Bate per 
ton. 



Abbib Q.M.L. 655r. 

tons. 
1903 (to 30th June) ... 38*00 



on. 

5600 



on. 

1*44 
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Gold Yield op thb Edjudina District — continued. 



Cm crashed. 



Gold thefofrom 



Bate per 
toiu 



Alpha G.M.L. 681e. 



1903 (to dOth June) ... 



tone. 

20*00 



ocs. 



1670 



Anglo Saxon G.M.L. 204r. 
Previous to 1898 ... I 28*00 1 23*60 



OS8. 



-83 



-84 



Beatbice O.M.L. 622r. 



1400 
24 00 


1310 
21-31 


•93 

•88 


38*00 


34-41 


-90 



xwifi ••• ... ... 

I9a3 (to 30th June) ... 

Total 



Bella G.M.L. 527b. 

jLVUU ••« ... .,, 

1901 

1903 (to 30th June) ". 

Total 



1900 



6400 
160-00 
206-60 


106-70 
200 00 
212-50 


1-65 
l-2o 
103 


430*50 


(sism 


1*20 



Big Ben G.M.L. 506b. 



* •  • * • 



3000 



0*00 



-30 



1901 



Bbilliant G.M.L. 513b. 

3000 I 57*55 



1-02 



Broken Hill G.M.L. 610r. 



X cfvl2 ••< ... ... 

1903 (to 30th June) ... 
Total 



4000 
3500 


36-70 
1930 


•89 
•65 


7500 


5600 


•73 



Bboken Hill North G.M.L. 61 1r. 

1903 (to dOth June) ... ' 17*00 I 4*86 



*28 



Cheetarra G.M.L. 676r. 

1903 (to 30th June) ... ( 26*00 | 211 



-06 
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Gou> YiKLO OF THV EDJiTBiirA DISTRICT — comHnmed, 



I 



Ore 



Gold 



too. 



1902 



CoircoBDiA GJIJi. 545k. 

OS. OSS. 

«rM 9*40 



-33 



Crow's Nut GJf X. 576b. 



1902 

1903 (to 30th June) 

Total 



55*00 
112-00 


68-00 
160O0 

* 


1-14 
1*43 


i0roo 


223*00 


1« 



EKTSSPBiaB G.M.L. 589b. 

1903 (to 90th Jane) ... 22*00 I 13110 



Eta O.M.L. 522b. 



1902 

1903 (to 90th jfane) ... 

Total 



29-00 
29-00 



58110 



67-00 
57-00 



UilW 



*54 



1-96 
1-96 



1*96 



OAWI.XB G.M.L. 497b. 



1901 

1902 



Total 



50-00 
SOKX) 


88 00 
11800 


1-76 
1-47 


1301M 


20600 


roB 



1901 



Glbkoabbt G.M.L. 502b. 

3591)0 I 243-50 



.L 



DB 



GoLDBK GiBL G.M.L. 588b (late Lobd Nelsok 

G.M.L. 512b.) . 

Xi^^J ... ... ... 

X«M/A ... .«. ... 

ij^JS ... ... ... 

1908 (to 30th June) ... 

Total 



5000 

188-00 

21-00 

40-00 


62-50 

167-20 

21-70 

67-60 


1-25 

-89 

1-08 

1-69 


2001NI 

1 


318W 


106 



1900 



Hbathcotb G.M.L. 503b. 
... I 72-00 I 38*00 



53 
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Gold Yibld of thb Edjitdiha District— coniinueJ. 



1902 



1900 
1901 



Year. 



Total 



Ore crushed. 



Gk>ld therefrom. 



Highland Mabt O.M.L. 573b. 



tons. 

4000 



0Z8. 

fi2J» 



LouiB Mabt G.M.L. 501b. 



Bate per 
ton. 



OEI. 



114 



10500 
2600 


230-65 
30O0 


2*20 
1-20 


130-00 


2&m 


2*00 



Ltok Glen G.M.L. 677b. 
1003(to30th June) ... I 84*00 I 10670 



1*29 



1902 



Maid Mabiok G.M.L. 653b. 

1700 I 1300 



•78 



1899 



Mt. Eiyebslet G.M.L 460b. 

5500 I 61*00 



111 



Nbta G.M.L. 401 B. 



xOtfO ••• ... ... 

JLoVif ... ... ... 

XtJV^/ •■« ... ... 

Xc^JX ••• ... ... 

JL l^VM ... ... .•* 

1903 (to 80th June) ... 
Total 



58400 


751*50 


128 


1,165-50 


1,549-49 


1-33 


380-00 


1,02210 


269 


145-00 


318-20 


219 


928-00 


1,27710 


1-87 


811-00 


1,004-80 


1-24 


4,013*50 


5,92319 


1-47 



Nbta Extbnded G.M.L. 418b. 



1899 
1900 
1901 



Total 



104-00 
622-50 
45600 


11818 
681-90 
863-70 


1-13 
1-09 
1-89 


1,182-50 


l,6631f8 


1*40 



1899 



Niwett-hiitb G.M.L. 459b. 

30*00 I 10*45 



*35 
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Gold Yield of thb Edjttdina Distsict — continued. 



Year. 



Ore croahed. 



Gold therefrom. 



Bate per 
ton. 



Outcast G.M.L. 523b. 



1900 
1901 



• •• • • • 



Total ... 



tons. 
3000 
80-00 


OM. 

41-60 
29-00 


ose. 
1*38 
•97 


6000 


70-60 


117 



1902 



Pebsbyebanob G.M.L. 613b. 

2400 40*00 



Queen's Bibthday G.M.L. 585b. 

1903 to 30th June ... i 33-00 i 106*00 



Kbcobd G.M.L. 587b. 

1903 to 30th June ... i 16*50 i 33*31 



Bbtubn G.M.L. 680b. 
1903 to 30th June ... 2500 i 1650 



1902 



HocKY BiDOB G.M.L. 679b. 

800 I 10*30 



Scotchman G.M.L. 566b. 



XWJ46 ... • • . 
1903 to 30th June 

Total ... 



1902 



Senate G.M.L. 539b. 
... I 259*00 I 524*00 



1*66 



318 



Queen's Bibthday South G.M.L. 614b. 
1903 to 30th June ... i 60*00 | 30*87 '06 



2*02 



66 



1*29 



13100 
11000 


112-50 
77-25 


86 
•70 


24100 


18975 


79 



2*02 



Tbiumph Lbasbs, Ltd., G.M.L.b 13/8b, 244/5b, 308b. 

PreriouB to 1898 ... 1,747*00 1,64800 , «94 

1896 515-00 565-80 I 1"09 

Total I 2.262*00 2.213'30 -97 
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Gold Yield of thb Edjttdina District — continued. 



Tear. 



Ore crushed. Oold therefrom. 



Bate per 
ton. 



1903 to 30th June 



Tby-it G.M.L. 665r. 

tons. 

ISl'OO 



OSS. 

9in 



est. 



'43 



1901 



Undaunted G.M.L. 510b. 
... I 6600 I 64-35 



-99 



1900 ... 

1901 ... 



Vulcan G.M.L. 498b. 

9000 
160-00 



Total ... 



25000 



58*06 
126-30 


•64 
•79 


184-35 


-73 



Wallaby Nobth G.M.L. 579b. 



1903 to 30th June 



2100 



21-80 
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SuNDBY Claims at Edjudina. 



.XoW ... ••• •••• 

AifW ... ••• ••» 

XclUX ... ••• ••• 

XVU2S ... ••• .. 

1903 to 3pth June ... 


7500 

5700 

.S8100 

28300 

3200 


72-30 

54 52 

352-14 

338-30 

10500 


•96 

•95 

•92 

119 

8-28 


Total 


828-00 


922-26 


in 



Mount Millicent (Beedj^s Bluff) vises to a height of about 450 
feet above the level of the surrounding country. The quartzites 
(4633, 4634) of the summit present all the usual gradations 
between a practically pure quartz rock, through beautifully rib- 
boned jaspers to a laminated hematite quartzite. As is the case at 
Edjudina, the belt is formed of two or three bands of quartzite, at 
varying distances apart, one band lying about two miles to the 
east of the main belt. The highest ridge of the Mount Millicent 
group is formed of a brecciated form of the hematite quartzite ; 
the brecccia (fault rock) being formed of angular fragments of 
quartzite, jasper, and hematite, cemented together by secondary 
silica. Mauy of the bands are minutely puckered and contorted 
between their walls, though it is only occasionally that their place is 
taken by breccias. All the available evidence seems to indicate 
that these lines or bands of quartzite have been formed along sheer 
planes, and that faulting took place subsequently to the deposition 
of the iron ores themselves. 



At the Bummit of Mount MiUioent the hematite qnartzitss are 
Tery highly contorted and puckered, tmd have a dip of, in ooe 
place, 65 dc^ret-s to the north-east. 

In addition to movement along the line of the qnartiitee, a 
section in the vicinity of Uount Uillicent ebows an excellent 
example of the sudden truncation of a quartzite band, by a vertical 
fault bearing 124 degrees. The contorted quartzite ends abruptly 
in a perfectly smooth wall, about 10 or 20 feet in height, and is 
shifted to the weet for several feet. This fault, which is shown in 
the accompanying section, is probably responsible for the 
truncatioQ of the band which forms Mount UilUcent. 




PLAN OF NEIGHBOURHOOD OF MTMILMCENT 



Somewhat similar brecciated and contorted hematite quartzites 
axe continuous to Mount Howe, W14, which rises, according to 
aneroid measurements, to an altitude of about 500 feet above the 
sarrouiiding country. The belt has a general strike of 163 degrees. 
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and is continuous for about 10 miles to the north, where it is 
crossed bj the main road from the Quartz Blow Soaks to Linden. 
Here the quart zites are encased in a decomposed slatej rock, which 
tbeie are good grounds for believing to be merely bleached forms 
of the greenstone sr^hists which make up the country on either 
flank of the ridge. 

West of Mount Howe (W14) is Mount Percy (E67), which 
rises to a height of 580 feet above the level of the plains. 

A low though conspicuous rise about five miles east of Mount 
Percy, and bearing 308 degrees therefrom, shows a section which 
seems to demonstrate the relation which the granite rock bears to 
the greenstone and allied basic rocks. 



T" 




g^ 



C0i£AlSTOM£ SCMSr^ W^/A CttAMfTC _^ l!l^"*l f^UAVeO &MNIT£. 

SECTION NEAR MT PERCV ^•-— *» | 

FXO. 10. 



This low rise is made up of greenstone, which has been rudely 
foliated or cleaved, along a bearing of 119 degrees. This has been 
invaded by dykes of a fine-grained granite rock (4636). Near the 
northern end of the rise the surface is occupied by a foliated gianite, 
the strike of the foliation planes being parallel with those of the 
neighbouring greenstone. This section is of importance in that it 
seems to indicate that there are granites of two totally distinct 
geological ages in the district. 

Mount Percy (E67) forms one of the highest summits of a 
fairly extensive series of hills, drained by numerous gullies, which 
all discharge their waters into Lake Baeside. The mount, as well 
as the whole of the hills, is formed of diabase (4637), intersected 
by dykes of granite of the usual type. These dykes, doubtless, 
emanate from that extensive mass of granite which extends from 
Yundamindera to Quartz Blow Soaks, and Mount Catherine. 

LINDEN. 

The mining centre of Linden, at present practically at a 
standstill, lies about eight or nine miles to the east of the Edjudina 
and Camel Back Soak belt of iron-bearing quartzites. The pro- 
ductive centre lies just along the junction of the grreeu stones and 
allied recks with the granite, which may form part of the Quartz 
Blow Soak mass. 

Mount Linden (W8), which rises to 140 feet above the plains, 
is formed of bands of ferruginous quartzite (4626), striking 320 
degrees and dipping north at an angle of about 50 degrees. The 
quartzite (chert ?) is seamed with veins of secondary silica. 

The following are the particulars of such of the properties as 
were open to inspection at the date of my visit : — 
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Gbbat Cabbinb O.M.L. 406b. — This property is situated some 
distance to the south of Mount Linden and beyond the limits of 
the Mines Department lithograph L28. 

The reef, which has been worked, has a strike of 267 
d^^rees and underlies to the north at a high angle. A vertical 
shaft has been sunk to a depth of 50 feet; on the eastern face of 
the shaft, and at the foot, there is a quartz reef about two 
feet in thickness exposed. This reef has been worked for about 50 
feet along the strike ; at the western face of the drive there is about 
18 inches of quartz. The reef has been practically all stoped out to 
the surface from the 50 feet level. 

Free gold can be seen in some of the quartz, in addition to a 
little pyrites. From this reef 294 tons of quartz crushed have 
been officially reported as yielding 178*2 ounces of gold, as 
follows : — 

Gbeat Cabbinb G.M.L. 406b. 



Tear. 


Ore treated. 


Oold therefrom. 


Bate 
per ton. 


XOStO ... ••• ... 
XOvV ... ... ... 

Av\^J ... ... ... 


tOUsi. 

3600 

5-00 

253*00 


OX0. 

42*70 

7*25 

128-25 


OX8. 

1*18 

1*46 

•60 


Total ' 


29400 


178-20 


-w 



GoLDBN BiDOB (Fedbral) G.M.L. 3314. — This property was 
not at work at the date of my visit, and had evidently been aban- 
doned for some considerable time. 

As seen on the surface, the strike of the reef is north 60° east. 
The reef occurs along a faulted junction of granite and diabase^ 
which underlies to the south at 51 degrees. The reef, which is not 
Tety thick, has been worked for some distance on the underlie. The 
grranite foot wall shows well-marked slicken-sided faces trending 
in the direction of the underlie of the reef. The hanging wall of 
the reef is a brecciated diabase. Gold is showing in the stone. 
»f ^ _ _ ^ ^ 
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SECTION OF THE GOLDEKT RI06E REEF G.M.L33I4. 



Fxo. 11. 
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The following are the official returns from this lease : — 



Tear. 


Ore onubed. 


Oold therefrom. 


Bate per 
ton. 


xOVB ■•• ••• *•• 
xoVtf •  • •• ••• 

X V^A/ ••• ••• ■•• 

Xl^/X •*• ••• ••■ 


tons. 
1000 
26*25 
62*76 
18*60 


OSS. 

6*95 

tl66*23 

•6916 

40-30 


OSS. 

•69 
6*38 
1-81 
2*16 


Total 


107*60 


288*63 


2*62 



t Inelodee IS'flSoM. dollied and epeciinens. 

and apecimens. 



• luclndea 2-aSoia. dollied 



G.M.L. 4240. — No work was going on at the date of mj visit 
to the property. A quartz reef enters the lease on its southern 
boundarj at a point about 160 feet from the south-east angle of the 
property, on a bearing of 327 degrees. The reef has been opened 
up by a shaft of unknown depth. A good deal of stone has been 
raised, and is now lying at grass, but so far as a casual inspection 
went no gold could be seen in any of it. 

The following is a plan of the reef : — 




ShxJ^ 



PLAN OF FTEEF IN G M U 4240 



Fie. 12. 
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Further to the north, along the line of reef is an east and west 
costeen in which two reefs have been exposed. The reefs, which 
underlie to the westward, are about 20 feet apart, and lie parallel to 
the one opened up in the southern shaft. 

The northernmost shaft is also inaccessible. A quartz reef, 
bearing 127 degrees, passes through it. This reef has an underlie 
of 48° to south 60° west 

O.M.L. 4241. — The greater portion of this lease lies in Lake 
Oarej, which extends much further to the south than is shown on 
the existing litho. L28. Although this lease lies within the boundary 
of the lake it is not covered with anv material thickness of alluvium 
for the underlying greenstone schists crop out in the floor of the lake. 

Near the north-west angle of the lease is a quartz reef bearing 
263° which has been opened up by former holders of the ground. The 
reef, which underlies to the north, has a thickness of about two feet. 

G.M.L. 4237. — Near the north-east angle of the property, which 
is situated on the western shores of the southern end of Lake Carey, 
is a quartz reef of 18 inches in thickness, with a strike of 42°, and 
nnder lying at a high angle to the north. 

At a point bearing 42° from the north-east angle of the lease, 
and about 250 feet therefrom, the small 18 -inch reef is joined by a 
larger one of six feet six inches, having a strike of 333°. This reef 
has a considerable horizontal extent, and disappears in the adjoining 
lease to the north. It gradually peters out northward, but its place 
is taken by another parallel reef, the outcrop of which lies a few feet 
to the east, and the strike of which is 336°. The figures below show 
the relation of these reefs to one another : — 







Tio. UL— Pkn of B6«b in O.K.L. 4S37. 



34 



O.M.L. 4236. — The easternmost reef mentioned above as 
occoring in the adjoining property on the north passes through this 
lease and disappears beneath the surface of the lake not far from 
the southern boundary of G.M.L. 4235. 

No work of any consequence appears to have been dooe on this 
reef. 

Mt. Wilobess G.M.L. 367b. — This lease forms the centre of 
a group of five, trending northwards from the north-eastern comer 
of the proclaimed boundary of the Linden townsite. 

A main shaft has been put down on the northern brow of a 
relatively low ridge, which trends north-west and south-east, but 
owing to the abandonment of the property, accoess to the workings 
is not possible. 

A few feet west of the shaft a bluish white quartz reef, 
underlying to the east, outcrops, and a fairly large reef outcrops a 
few feet to the east. The western reef has an average strike of 
131° 30', aiid the eastern 148 degrees. 

From the cubical cellular spaces in the western reef, it is 
evident that the quartz contains a reasonable proportion of pyrites 
at a depth ; this I'eef, as measured on the suface, is about three 
feet in thickness and underlies eastward at 61°. 

Returns show that in 1897 nine tons of stone from this lease 
were crushed for 760 ounces of gold, equal to 83 ounces per ton. 

G.M.L. 286. — A reef bearing 153J degrees outcrops at some 
distance to the east of that last mentioned. This reef has been 
opened up for about a chain along its outcrop to a depth of about 
20 feet. So far as c<3uld be judged from the surface, the reef has a 
thickness of about two feet. 

. GOLD YIELD OF THE LINDEN DISTRICT. 



Year. 



Ore craahecL 



Gold therefrom. 



Bate 
per ton. 



Blaib Athol G.M.Ls. ISSb, 196b. 



1899 
1900 
1901 



Total ... 



tons. 
104*00 
9*00 

• » 


OSS. 

278-80 
117-00 

•iri7 


OSS. 

2*68 
1300 

• • • 


11300 


406*97 


soo 



* Plates and extras. 



BuBOEss Luck G.M.L. 399b. 



1896 
1899 



Total ... 



27-00 

• • • 


•520-00 
t7-88 


19*85 


mroo 


597-83 


19-55 



* Xnolndes 460on. doUied and qwcimens. t Dollied. . 



85 



Gold Yield of tbb Lindbn District — continued. 



I Ore omahed. 



Qtold tiierefrom . 



Bate per 
ton. 



OaiiBdokian Q.M.L. 413b. 



1898 
1899 



Total 



tons. 
25-00 
48-00 


OS8. 

27*75 
23*78 


on. 
l-ll 
-49 


7300 


51*48 


•70 



Gbubhbd Tbaoediait and Tbub Blue G.M.Ls. 286b, 

285b. 



1897 
1898 



Total ... 



19-00 
39*00 


•41-35 
28*10 


2*17 
1'47 


8800 


09^ 


1*88 



* 18018, dollied. 



Fbdbbal G.M.L. 464 (late Golden Bidge 

G.M.L. 123b). 



1898 
1899 
1900 
1901 



Total ... 



1000 
26*25 
5275 
18-60 


6-95 

•166*23 

t69-15 

40*80 


-69 
6-38 
1-81 
2a6 


loreo 


282-63 


2'68 



* Ipdndee lS'96ois. dollied and epeoimens. t Inoludee 2'2Sose. 

dollied ana ipeoimenB. 



Gbbat Cabbive G.M.L. 406b. 



1898 
1899 
1900 



Total ... 



86^00 

500 

258 00 


4270 

7-25 

12825 


118 

1-45 

•50 


28400 


178-20 


-00 



Gbebnhills G.M. Co., G.M.L. 408b. 



1898 

1899 

1900 

1901 

1902 


40^00 

1,314-00 

1,67600 

168-00 

•  • 


185-50 

2,689-90 

2,566-95 

81176 

181-40* 


4*64 
204 
1-58 
4-8S 

•   


Total 


3,196-00 


6,435-60 


201 


•Fro 




sidine. 
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Gold Yibld of the Lindbn District — continued. 



Ox« omshed. 



Gh>ld therefvom. 



Bate per 
ton. 



1898 



Kanoaboo G.M.L. 414b. 



tons. 

18-05 



OZB. 



9135 



•51 



Lady Edith G.M.L. 484b. 



1898 
1899 



Total ... 



6900 
105-50 


243-60 
45100 


3-53 
4-27 


174*50 


694*60 


3*98 



Lady Ethbl G.M.L. 387b. 



1898 
1899 
1900 
1901 



Total ... 



252-00 

295-25 

239-00 

3000 


293-55 

524-95 

384-40 

20-05 


116 

1-77 

160 

•66 


816*25 


i;i22-95 


1*49 



Lakb View and Boitldbb East Q.M. Co., G.M. 
Leases 188b, 196b, 384b, 123b, 320b. 



1897 
1898 



Total 



52200 
61-00 


810*75 
34-20 


1-55 
•56 


583*00 


844*95 


1*44 



1898 



Mountain Maid G.M.L. 430r. 

3*50 I 410 



1897 



Mt. Wilobbss G.M.L. 357b. 

9*00 I 7*50 



117 



-ss 



New Tbab's Gift G.M. Co., G.M.L. 407b. 



1899 

1900 



Total 



• •  • • • 



164^00 
1200 


112-00 
11-00 


•68 
•91 


176*00 


123*00 


-60 



1899 



Bbcoteby G.M.L. 468b. 

8*00 I 51*85 



6*48 
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Gold Yibld of the Linbbn District — continued. 



Yield. 



Ore treated. 



Gold therefrom. 



Bate 
per ton. 



Tbayblless Jot G.M.L. 420b. 



1898 
1899 
1900 



Total 



tone. 
37-00 
18-00 
16-00 


oze. 
46*56 
24*60 
3600 


OBB. 

1-25 
1-86 
2-25 


7100 


10705 


1*60 


1 







1897 



Tbue Blue Jacket G.M.L. 295b. 

12*00 18*60 



1*55 



WiHHBBA G.M.L. 358b. 



1897 
1898 
1899 
1900 
1901 



Total 



22-00 

85-00 

145-60 

12000 

44*00 


56-60 

13616 

185*30 

• 179-27 

52*60 


2-67 
1-61 
1-27 
1-49 
119 


416*50 


60M3 


146 



* Indttdee 4-aOoxB. dollied and epeoimens. 



1898 



PoBTSBA G.M.L. 188b. 

7600 I 51*52 



•67 



SUNDBI 
XOW ••• ••• ••• 

JL v^/^/ ••• ••* ••• 
Xa^^/JL ••• ••* »•• 

XcKJSS ••• ••• *•• 


r Claims at 

68*76 

112*75 

46-00 

1100 


Linden. 

96*80 

149-40 

40*60 

11*50 


1-40 

1-82 

•88 

1-04 


Total 


238-50 


206*20 


1*25 



The country in the yieinitj of Linde Mia (Pindinnie Soak) 
Beserve 5214, is all granite, of the usual type. This granite is 
intersected with several large quartz reefs which stand out in bold 
relief, and make prominent marks in the landscape, the most pro- 
nounced of these being that at the Quartz Blow Soaks Beserve 5580, 
distant about eight mUes south-east of Linde Mia. This reef has a 
general strike of 115 degrees. To the west of Linde Mia, and about 
three miles distant, is another similar reef, which rises to an 
altitade of about 50 feet above the surrounding country, out- 
cropping for a distance of about a quarter of a mUe, on a bearing 
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of 79 degrees. The quartz is pure white and destitute of mineral 
of any kind. Below Linde Mia and tke ahnost deserted mining 
centre of Eucalyptus, granite occupies the country as far as Old 
Joe's Soak, Beserve 6561. A short distance to the east of the soak, 
and on the south side of tlie road, is a small hill which exposes an 
interesting section, shown below : 




LJirttftre ifOM ott£ 



T • .■• »^ .4./ 



SECTION ACROSS LATERlTF wiLL m«« J0E*S SOAK 

Fia. 14. 

The summit of the hill is formed of a thin capping of pisolitic 
iron ore (4639), which may possibly conceal an ironstone lode. 
Lower down the eastern slope of the hill are two vertical ironstone 
lodes (4640), about two feet in thickness in diabase. These have 
their outcrops partially decomposed into pisolitic iron ore, similar 
in character to that capping the summit of the hill. On the feuse 
of the ridge is a scree or tklus of weathered iron ore, which bids 
fair to become in time a pisolitic iron ore also. 

A little further to the east, the Eucalyptus road surmounts a 
low tableland of laterite, which occupies the country within a short 
distance of the divings. 

YUNDAMINDERA (THE GRANITES), 

The auriferous reefs of Yundamindera occur along the 
eastern boundary of the belt of granite (4643) which extends from 
Lake Baeside northwards. Some portions of the granite have a 
rude foliation, and contain lenticular patches of what may be 
correctly described as micaceous schist (4644). Some of the quartz 
reefs, from their laminated nature, have evidently undergone a 
certain amount of crushing since their formation. 

Very little in the way of mining was going on at the date of 
my visit, but the following is a brief description of such of the 
properties as were open to inspection : — 

Laitdbd at Last G.M.L. 443r (Potosi Co.). — The outcrop of 
what may be called the main reef strikes north-west and south-east, 
and underlies to the N. 85° E. at 32 degrees. The reef has been 
4»pened up by an underlie shaft from 130 feet to 150 feet in length, 
from which two levels have been driven. In No. 1 level the quartz 
is of a characteristic laminated type. No. 2 level, which has been 
driven 120 feet to the north, shows an irregular body of laminated 
quartz, encased in a coarse, micaceous granite of the type prevailing 
Wl the district ; to the southward the level has been driven for a 
distance of 35 feet. At the foot of the underlie the width of the 
mef between the walls is five feet. 
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Parallel to this reef on the east, and distant about 51 feet, is 
another one of a similar character, which underlies at the same 
angle and in the same direction, but very little work appears to 
have been done upon it. 

The official returns from this mine show that, during the 
jears 1899 and 1900, 60 tons of quartz yielded 82*05 ounces of gold, 
as follows : — 

Lauded at Last G-.M.L* 443b. 



Tear. 


Oreomahed. 


Qold therefrom. 


Bate per 
ton. 


XsStnf ... ... ... 

LtfKAJ ... ... ... 

Total 


tonii. 
3700 
2300 


018. 0S8. 

4405 119 
8800 165 


6000 


8206 


1-96 



Gbeat Bonaparte G.M.L. 480b (Potosi Co.). — An east and 
west reef underlying to the north at an angle of 5(f has been 
opened out at 80 and 90 feet, but no work was going on at the date 
of my visit. The reef is an irregular rock>bound quartz vein, 
eoclosed in granit« of the usual ty[)e. The manager of the property, 
Mr. Kidd, informs me that on careful sampling the stone yielded no 
Talues. 

Maori Queen G.M.L. 641r. — The reef on this property is one 
which extends to the south-east, and traverses the two adjoining 
leases. The reef* can be followed along the surface for over half a 
mile. There are three shafts on the lease. The northernmost shaft 
has been sunk for a distance on the underlie of a reef which is of 
the usual type, enclosed in granite. At the foot of the shaft drives 
have been put in north and south, and expose a variable thickness 
of quartz of the usual type. The country on both the hanging and 
the foot wall side of the reef has been explored by crosscuts, but 
nothing but granite laid bare. 

The central shaft has been carried down to a vertical depth of 
150 feet, but owing to the water the mine was inaccessible below 
the 100 feet level. 

At 75 feet a level has been driven to the south-east for a 
distance of 100 feet, but at the face no quartz is showing. A 
crosscut of 10 feet in length has been put in to the north-east, and 
a drill-hole eight feet further in from its face, which exposed 
nothing but granite of the usual ty|)e. The section in this drive 
shows that the reef occurs along a fault fissure. Northwards from 
the shaft a drive has been put in for a distance of 40 feet, and a 
erosscut 16 feet to the south-west has intersected a quartz reef of 
about two feet six inches in thickness. 

At 100 feet from the surface a drive has been put in 90 feet 
northwards, but at the date of my visit this was inaccessible, but is 
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said to have exposed three or four inches of quartz of the usual 
type. To the south the level has been driven 75 feet. A crosscut 
20 feet in length has been put in in an east-north-east direction, and 
intersected a thin quartz reef, and another a few feet further in. 

This mine makes water at the rate of 3»000 gallons per diem. 

The southern shaft had at the date of mj visit attained a depth 
of 15 feet; it was contemplated continuing it until the reef met 
within the adjoining shaft to the north had been intersected. 

The following are the yields from this lease : — 

Maobi Queen G.M.L. 541b. 



Year. 


Ore crvudied. Qoldtherafrom. 


Bate 
per ton. 


^v^JL ... ... ... 

LWJdi ... ... ... 


tons. 
7000 
290 00 


OXB. 

12600 
5H2 60 


OXB. 

1-78 
201 


Total 


360*00 


707*60 


1-96 



Tbeasube East G.M.L. 493b. — The reef opened out in the 
Maori Queen extends throughout the whole length of the property, 
and a good deal of work has evidently been carried out. At the 
date of my visit to the mine water was standing up to No. 2 level. 
The mine is capable of yielding water at the rate of 150,000 gallons 
per diem. Along No. 2 level there is about an average of two feet 
of quartz exposed. Some crushings have been taken out of this 
mine, but owing to the fact that they are included with those from 
the other leases (443, 457, and 463) held by the London and 
Hamburg Gold Recovery Company, the exact yield of the stone 
from this lease cannot be given. 

Pbbtobia G.M.L. 511b. — There are three shafts on this 
property, all of them put down uptm the reef opened out in the 
two adjoining properties on the north. There is not very much to 
be seen at the present time in the workings. 

The most noteworthy shaft has been sunk 10 feet vertically to 
the reef, thence down the underlie 140 feet to the north-east, the 
reef showing all the way down the shaft. At the 90 feet level a 
drive has been put in 50 feet northerly and thence 70 feet 
southerly. 

The central shaft on the same reef had been carried down 50 
feet, through granite of the usual type. From the foot of the shaft 
a crosscut has been put in to the west, which, at a point 15 feet 
from the mouth, passed through four inches of quartz dipping to 
the north-east. A western crosscut exposes at 23 feet from the 
shaft a quartz reef of two feet in thickness, underlying to the 
north-east. 

The most southerly shaft is inaccessible. 
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From the official records it appears that during the years 1901 
and 1902 55 tons of quartz yielded 56'05oz8. of gold, as follows : — 

Pretoria. G.M.L. 511r. 



Tear. 


Ore cruahed. 


Gold therefrom. 


Bate per 
ton. 


X«^/X ••• ••• ■•• 

Xcn/2S ••• ••• ••• 


tons. 

3500 

20-00 


oxs. 
82*86 
23*20 


osa. 
•93 
1-16 


Total 


5500 


3605 


102 



PoTOSi G.M.L. 450r. — The Potosi property has been worked 
by an underlie shaft. The reef has been worked to within about 
25 feet from the surface from No. 1 level. There being no adequate 
plan of the property, a full description of the workings cannot|,be 
very well given. 

Number 1 level has been driven north 420 feet and south 120 
feet along the reef ; number 2 level has been driven north 200 feet 
and south 49 feet. At this point the reef is only six inches (in 
thickness. Number three level has been carried north 165 feet 
along the reef, which at the face is two feet six inches in thickness. 
The shaft has been continued 115 feet below number 3 level, and 
shows four feet of quartz. 

The returns for this lease are included with those of the Mount 
Margaret Reward Claim, Ltd. 

QxTEEN OF THE Ma.y North G.M.L. 524e.— There are three 
abandoned shafts on the property, but all are inaccessible. So far 
as may be judged by the dumps, the country rocks passed through 
is a foliated c^ranite of the type prevailing in the district. 

Queen of the Mat G.M.L. 466r. — There are three shafts on 
this lease. The most northerly shaft, which is now inaccessible, has 
been carried down 140 feet on an eastern underlie. This shaft had 
been sunk upon a reef which strikes N. 35° W. The shaft is used 
for the purpose of supplying water to meet the requirements of the 
Potosi Gold Mining Company. The mine yields water at the rate 
of between 6,000 and 7,000 gallons per diem. 

As seen in the shaft down to 100 feet level, the reef consists of 
a zone of sheared granite, with thin veins of quartz parallel to the 
planes of schistosity. At a depth of 80 feet from the mouth of the 
shaft a crosscut has been put in to the east for about 30 feet 
through a pseudo-foliated granite. At 100 feet drives have been 
put in to the north and south for a distance of 100 feet each way. 

The central shaft has been carried down to a depth of 110 feet; 
at 80 feet the reef consists of a very fissile and platey quartz. The 
water standing in this shaft is lowered by continued pumping in 
the ground to the north. 
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The southern shaft has been carried down to a yertical depth 
of 60 feet through granite country, but no reef has been disooTe^od 
therein. 

Crushings have been recorded from this mine during the years 
1899. 1900, 1901, 1902, totalling 67^6 tons, with a yield of 658'2oz8. 
of gold, as follows : — 

Queen of the Mjly G.M.L. 466r. 



Year. 


Ore crashed, Oold therefrom. 


Bate per 
ton. 


lo<79 ... ... ... 

1000 

XJ^/X ••• •«• •■• 

JLtfUZ ••. ••• .,» 


tons. 

14-60 

106-00 

300-00 

255-00 


OSS. 

31-00 
199-76 
170-00 
267-45 


OSS, 

2-12 

1-88 

•66 

101 


Total 


675*60 


656-20 


•97 



Queen op the May South G.M.L. 467e. — The northern 
shaft on the lease has been sunk to a depth of 20 feet, and a drive 
has been put in to the south designed to intersect the open cut just 
alongside the shaft. About eight or nine inches of quarts of a 
somewhat fissile type is showing in the drive. 

The central or water shaft has been carried down 100 feet 
vertically ; at 90 feet a drive has been extended 80 feet northwards : 
in it there is about an average of 15 inches of quartz showing. 
About five feet of potable water is standing in the shaft. The 
southern shaft, which has been sunk on the same reef, has be^i 
carried down to a depth of 40 feet. From the foot of the shaft a 
drive has been put in along the reef to the north and connects with 
another shaft 38 feet in depth. At about 20 feet from the northern 
end of the drive is about 12 inches of platey fissile quartz of the usual 
type. About half way up this intermediate shaft the total width of 
the reef and formation is from 2 feet 6 inches to 8 feet, liiere 
have been officially recorded from this mine 1,191 ozs. of gold as the 
result of crushing 566'55 tons of quartz, as follows : — 

Queen op the May South G.M.L. 467b. 



Tear. Ore ornshed. 


Gold thorefirom. 


&kte 

per ton. 


low ... ... ... 

xWA/ ... ... ... 

X wx ... ..• ... 

lUOSS ... ... ... 


tons. 

16-56 
16600 
23100 
11300 


ozs. 

33-a) 

321-90 
66600 
17100 


oza. 
1-99 
2*06 
2-87 
1-61 


Total 


56656 


1,101*90 


irio 



43 

PiHDiHHiK Deep O.M.I,. 4(53e.— This lea»e adjoiiiB that last 
meotionpd on the east. A vertical shaft ha§ been put down (to an 
unknown depth) at the north-west An^le cf the lease through a 
micaleas granite (4643). There is a little quartz of a very fissile 
type l.nng at grasa;aoTOe of the quartz contained ribbons of felspar, 
ao^eeting the possibilitT of the quartz being merely a transmuted 
pegmatite vein. No work was goint; cm at the time thu lease was 
visited, hence a description of the workings cannot be given. 

In 1900 the official records show that a crushing took place, 
but as it IB included in the total of 125 tons vieldinii: I57-6oza.fron) 
the four leases 443, 457, 463, and 493, it is impossible to arrive at 
tfae exact amount of gold returned from this property. 

G.M.L. 490k.— On this lease there is an underlie shaft 10 feet 
in depth, ezposint; a laminated qnartz reef dipping at 41° to N. 60^ E. 
The couDtry rock on both the hanging and the foot walls is foliatt^ 
granite of the usual type. 

Little Wurdkb Q.M.L. 522b (a new lease embracing G.M.L. 
461, Woomera). — An ojwn cut 6 feet defp at the north-west angle 
of the lease shows the following section : — 



SECTION OFREEFIH G.MJ.J22. 



The quartz is enclosed in a micaceous schist, which may merely 
represent a transmuted granite. 

At the northern end of the open cut, which is about 21 feet in 
length, there is only one fool of quartz exposed. The general strike 
of the quartz is south-east, and the underlie lo the noilh-west at 
about 50 degrees. A lair quantity of quartz is lying at grass. 

There are several shafts on the property and a good deal of 
work done, but, owing to the want of accurate plans of the workings, 
a definite description thereof is well nigh impossible. The — ' ■" 
fairly well defined and naturally varies greatly in its size. 
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The returns for these two leases are as follow 



WooHERA G.M.L. 461s. 



Year. 


Oz« omahed. 


Qold therafioxn. 


Bate per 
ton. 


xOW ••• ••• ••• 

XvxAt/ ••• ••• ••• 


tons. 
5800 
10-90 


OM. 

28-85 
12-85 


ozs. 
-49 
1-18 


Total 


68*90 


4170 


-60 



Little Wonder G.M.L. 522b. 



Tear. 


Ore cmBhed. 


Gold therefrom. 


. Bate 
per ton. 


X vvX ••• ... ... 

IVMTu . . . ... ••. 


tons. 
8200 
197-00 


OSS. 

284-00 
839-86 


OSS. 

3-46 
4*26 


TotttI ... 


279*00 


1,123*86 


4-02 



Bo BR G.M.L. 608r (originally Rich View,462R).— This is a 
six-acre lease adjoining the south -east boundary of that last men- 
tioned. A great deal of work has been done on this lease by 
previous holders of the ground, and the reef worked practically from 
the surface. The reef is a rockbound vein of quartz underlying at 
an angle of 45^ to the east, and has been intersected by two vertical 
shafts, one 20 feet and the other 50 feet deep. At the foot of the 
50 feet shaft the reef is about 12 inches in thickness. Coarse 
gold and pyrites is showing in a specimen (4646) from the foot 
of the 50 feet shaft. 

A little distance to the south another shaft upon the same 
reef has been put down to a depth of 25 feet, but it only exposes 
about an inch or two of quartz. 

Ac<;prding to the official figures several good crushings have 
been recorded from the lease, as follows : — 



BiCHYiBw Q-.M.L. 462b and Boer G.M.L. 508r. 



Year. 



1900 ... 

1901 ... 

1902 ... 



Total ... 



Ore crushed. 



Qold therefrom. 



•  • •  • 



tons. 
74-00 
137-00 
6200 


ozs. 
226-80 
357-50 
20700 


273-00 


971-30 



Bate 
per ton. 



OSS. 



3-06 
2-61 
3-33 

2« 
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PENNYWEIGHT POINT. 

The mining centre of Pennyweight Point lies east of Yunda- 
mindera, and due north of the trig, station (^7208) on Mt. 
Keith. There were onlv about four or five men at work at the date 
of mj visit, hence verj little could be seen. A good deal of drj- 
blowing must have b^n carried out at one period in the history of 
the district. The surface of the ground is covered with a shallow 
deposit of surface loam, beneath which is a relatively small thick- 
ness of aluminous laterite (? bauxite, 4642). The country rock 
seems to be diabase of the pi*evailing type. 

The following is a description of those workings of which it 
was possible to make an inspection : — 

LoxBABD G.M.L. 3349 (305b).— A vertical shaft 25 feet in 
depth had been put down near the northern boundary of W.B. 12 
adjoining. This shaft exposes about three feet of laterite, which 
passes without abrupt line uf demarcation into the underlying 
country. A drive has been put in from the bottom of the shaft for 
a short distance to the north-east ; about 12 feet in the drive is a 
quartz reef underlying to the north-west at a low angle. The 
western side of the drive shows the following section : — 



^OO^ ^f Off'VS 




Quctr't^ 



I 



-f- -♦• + -»-+M-#-'«--f- -*• + 



'+•-*• 1- *■ + •♦- *- 



-f + -h -h -f'-f- 4- + -I- -f- » t» -K i- + -»• ■•- 

SDeccmposecL MJDiciyOcui^ 



4- +• + 



-I- -•- -4- 



■^ -^ 



" • •••• • Jisj 

5ECT40N OF REEF \H G.M.L. 3349. 

Fig. 16. 

No work appears to have been carried out by the present occu- 
pants of the ground. The surface of the lease, however, is studded 
with numerous old abandoned shafts, giving silent testimony to the 
activity which at one time evidently prevailed. 

HiGHLAin) Chief G.M.L. 568r. — The Highland Chief work- 
ings are situated on the slope of a diabase bill, bearing 32^ from 
W.B. 14b, and distant about a mile and a-half . The outcrop of the 
reef, which runs almost due east and west, can be followed for a con- 
siderable distance along the surface, and had apparently been 
opened up by previous occupants of the ground. The only accessible 
shaft at the date of my visit had been carried down to a vertical 
depth of 85 feet. At the foot was an east and west quartiZ reef 
nnderhring to the north at an angle of 55"^. The reef had been 
opened out by drives put in to the east and west for a distance of 
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THS YUNOAMINDESA DI8TKICT — 

continued. 




Little Wonder G.M.L. 522r. 



1901 
1902 



82-00 
19700 


28400 
83986 


3-46 
426 


279-00 


1,123« 


4-03 



Total 



London and Hamburg Gold Recovery Co.'s 
G.M.Lb. 448r» 457r, 463r, 493r. 



Xcfvv • •  • • • 

1903 to 30th June 
Total 



12500 
350-00 



47500 



157-60 
176-70 


1-26 
•50 


334130 


70 



Maori Queen G.M.L. 541r. 



xi^Jx ... ... 

Xt^Jdu ... ... 

1903 to 30th June 
Total 



Mt. Margaret Reward Claim, Ltd., G.M.Ls. 450r, 

456r, 536r. 



70-00 

290 00 

2000 


125-00 

582-50 

2800 


1-78 
201 
1-40 


380*00 




735-50 


1-93 



lOuif ... ... ... 

A.«^^J ... ... ... 

1901 

1902 ... ... ... 

1903 to 80th June ... 


7600 

10900 

4,71800 

2,78400 

1,24300 


170-00 

16965 

3,636-54 

2.58010 

85310 


2-23 

1*55 

•77 

•92 

•68 


Total 


8»930'00 


7,409-38 


'83 


P0TO8I NORT 

xJ^Jx ... ... ... 

xVv^ ... ... ... 

1908 to 30th June ... 


H Extended G.M.L. 514i 

tons. 1 0B8. 
11600 178-50 
13100 26605 
5900 118-00 


I. 

OSB. 

140 
208 
200 


Total 


306*00 55r55 


1-82 


Prei 

XvUX ... ••. ... 
lilUSS ... ... ... 


x>RiA G.M.L. 

3600 
20-00 


511b. 

32-86 

28-ao 


-94 
116 


Total 


5500 


5606 


102 
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OOIJ> TlSia> OF THE YUNDAJOKDKKA Dl9TKICT- 

eontinued. 



OiecnMhed. 1 QoU tkera&OM. | 



QuEBir OF THB Mat O.M.L. 4&Sr. 

14-eo ai-oo Tit 



1900 

X901 

19012 

1903 to 30th June 



106-00 l»-75 3NS» 

30000 170<0 -JiT 

255-00 257 45 I'll 

260^00 247x<Ct -fi5 



Toui 936i» nm j 



QtTEBH OF THB MaT SoUTH G.M.L. -I^B.. 

16-55 Wt*» J-*!** 

1900 156-00 321-$iii ^•/•». 

1901 281-00 «W^«> 2 9r 

1902 113-00 171 <0 IS} 

 

Totol 506-55 Umm MH 



Tb Akau G.M.L. 121b. 



Tucker Bag G.M.L. 4;^m^ 
190D 7M 9S«* W6l 



* iBdodM ISoxa. doltted uad 

Tbeabcbb Nobth G.M L. ^^AS*^ 

lifU2 72i.Hi 121 "4 »V 

11^03 to 30%h June ... 36XV It : 2^ t-M. 



Totmi imn mtm sm 



WOOMEBA aM.L. 44^1 «. 

5Sii> 2*^' •<• 

looo io^» ijr-v > 



Totid 


am 


tt^ 


^: 


SCBDBT CLAIlffl 

1»» 

1W0 

lyuo 

i»ji 

19U£ 

tS0Oa to KOi Jmmt ... 


AT TUKDAB 

l«7-<«» . 
73U> 
39i*> 

30 U1 

2"2*«» 

21M1I 


HX T*$m% 
•Jr.' '^^ 

4 V M 


- 1- 


Totia 


an*M 


!^ 
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ETJCALPYTUS. 

This all but deserted mining centre lies due east of Linde Mia 
(Pindinnie Soak). 

A good deal of hona^fide work must have been carried out in 
the neighbourhood at one period of its existence ; and so far as may 
be judged by the state of the surface a good deal of dryblowing 
must have b^n done. The productive area is embraced within the 
limits of about lialf a mile square. Practically no work wad going 
on at the date of my visit, hence very little was to be seen. The 
following, however, is a description of those workings which it was 
possible for me to examine : — 

Laj>y Pabcoe G.M.L. 371. — An inaccessible shaft had been 
put down on a small quartz leader. In 1899, 10 tons from this 
lease yielded 4'82oz8. of gold, being at the rate of '43ozs. per ton. 

G.M.L. 815 (Shannon G.M. Co.) — An inaccessible relatively 
deep shaft had been put down at the south angle of the lease. On 
the surface at the south side of the shaft, two reefs trending 
respectively 298deg. and 269deg. outcrop. Very little work would 
seem to have been done on these. The follovring returns of the 
Shannon G.M. Co. were obtained from this lease, and M.A. 2b : — 

Shannon G.M. Co. 



Year. 


Oteornahed. 


Qold therafronu 


Bftte per 
ton. 


JloW ••• ••■ ••• 
XVvw ••« ••• ••• 


touii. 
16400 
22-00 


OX8. 

66-50 
60*20 


OSS' 

•89 
2-73 


Total 


186*00 


12570 


•67 



G.M.L. 398. — A water shaft had been sunk to a depth of 130 
feet through diabase coimtry, but no water was obtained. 

G.M.L. 4480. — A good deal of work has been done upon the 
reef traversing this piece of ground. The reef first makes its 
appearance as a fine thread on the silmmit of the rising ground in 
the adjoining lease to the south, 367 ; and can be foUow^ north- 
westward across the lease in the direction of 398. 

Several shallow shafts have been put down at different points 
along the outcrop, but although some rich pockets have been met 
with, no serious attempt to systematically open up the reef would 
appear to have been made. 

A vertical shaft, 80 feet in depth, had been put down by pre- 
vious holders of the ground, apparently on the wrong side of the 
outcrop of the reef. The present holders of the ground have sunk 
^aft 20 feet in depth. About 10 inches of quartz are exposed ; 
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in the footwall is a ntbblj ironstone leader, samples from which, in 
addition to showing coarse, free gold, dollied very well. The iTon- 



^^&*tH¥9 SfA^r. 




^•r *»«MH* r* S€JitM 



SECTION OF REEF IN 6. ML. 4480 

Pio. 17. 

rtone leader. I am credibly informed, has been invariably observed 
to cut out at from 30 to 40 feet from the surface. 

Brown Hill Reef. — A little distance south of G.M.L. 385 is 
what is known as the Brown Hill Reef, which trends generally 
north-west and south-east. This reef, so far as may be judged by 
the number of disused vhafts, must have been extensively worked 
by previous holders of the ground. The reef underlies at about one 
in one to the west ; the accessible workings show that the quartz, 
which nowhere is very thick, occurs along a line of fault, both 
the hanging and the footwall sides of the vein being strongly 
slickensided. 

About two miles to the north is the Shannon G.M.Ls. 958 and 
3372 (Triumph North) which are now abandoned. The reef, which 
stands boldly out from the surface, forms a prominent landmark, 
and has a general strike of d5deg. The quartz reef, which is vertical, 
and several feet thick, is seamed with veins of a siliceous oxide of 
iron. (4641.) 

Nowhere on the surface of the area does the cover of superficial 
deposits exceed six or eight feet in thickness. From what may be 
seen in the workings, costeans, etc., it is quite evident that the 
diabase is intersected by a net-work of quartz veins, in reality an 
auriferous stock-work, to the residual decomposition of which the 
rich dry blown patches mav be ascribed. The richness of the super- 
ficial deposits, as well as the richness of the quartz reefs and leaders, 
would seem to afford good grounds for somewhat more systematic 
mining than would hitherto seem to have been in vogue. 

The drainage from Fucalyptus flows north-east into Lake Carey, 
along several well defined water-courses. The rich residual deposits 
have led to prospecting in these valleys for deep leads, but so i^^ 
nothing but a thin cover of wash resting upon rock decomposin'^ 



52 

situ in the direction of kaolin* has been met with. Between 
Eucalyptus and the lake some miles distant, the fall is very slight, 
and hardly sufficient to warrant the inference that the country is 
likely to develop an extensive system of deep leads. 

GOLD YIELD OF THE EUCALYPTUS DISTEICT. 



Tear. 



Ore oroahed. 



Gold therefrom . ^^q^' 



Beown Hill G.M.L. 491b. 



1900 
1901 



Total 



tons. 
700 


oza. 
•81-20 
t31-91 


OZ8. 

11-60 


700 

1 


11311 


1616 



* Incladei 22*05osb. dollied and specimens, t Dollied and specimens. 



Cabdioan G.M.L. 588b. 



1900 
1901 



Total ... 



700 
600 


15000 
22 85 • 


21-43 

3-81 


1300 


172% 


13*29 



1899 



Chesapeake G.M.L. 442b.> 
• .. I 1000 700 



70 



(JoBNu^opiA G.M.L. 520b (late 100b Nine of 

Heabts). } 



1898 
1899 
1900 
1901 



Total 



52000 

29500 

6100 

liOO 


718*87 ' 
15405 
♦)0-50 
315 


89000 


936tn^ 



1*38 
-.52 
•99 
•22 



105 



1900 
1901 



Total 



1899 



Golden Koa G.M.L. 530b. 

•7460 

a-00 29-85 



2*00 



104*45 



* Dollied and specimens. 

Iboksides G.M.L. 426b. 
.. I 6000 . 25*35 



14-92 



52*22 



'42 



1898 



Keep-it-Dark G.M.L. 416b. 

2400 , * 204 50 



852 



* Includes 119 SOoas. dollied and specimens. 
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Gold Yield of the Edcaltpttjs District — continued. 



Year. 



Ore crushed. 



Qold therefrom 



Bat« 
per ton. 



1900 



1899 



Kniout Errant Q.M.L. 505r. 



tons 

1200 



oia. 

•70-93 



* Inchidee 48 OOon. dollied and specimens. 

Ladt Pascob G.M.L. 371r. 

1000 I 432 



OSS. 



5« 



43 



1899 



Scotchman G.M.L. 477k, 

2 35 • no 70 



* Indndes 65'45ox8. dollied and specimens. 



4710 



Shannon G.M. Co. G.M.L. 815r and M.A. 2r. 



1899 
1900 



Total 



16400 
22-00 



18600 



65-50 
60-20 


•39 
2-73 


12570 


67 



189H 
1900 



Unity G.M.L. 400r. 

2000 ' 1500 I 

300 600 



Total .. 



2300 



2100 



•75 
2-00 



91 



Yando G.M.L. 504r. 



1900 
1901 
1902 
1903 



Total 



4-00 
1500 
2000 


• 210-20 

1 974-40 

X 723 61 

§ 56- 16 


52-55 
64-96 
36-18 


39^00 


1,064-37 


5036 



* Inulndee 175-lOoss. dollied and specimens t Inclndes 624'75ozs. 
dollied and specimens. X Includes 452 86oss. dollied and speci- 
mens. § DoUied and specimens. 



Sundry Claims at Eucalyptus. 



1898 
1899 
1900 



6400 

104-50 

1200 



5100 
• 453 34 
1 115 50 



Total 



17050 



619M 



•94 
4-33 
9*62 



363 



* Indndee S32*5aoss. dollied and specimens. 
t Indudea 67oss. dollied and specimens. 
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Leaying Yondamindera mj route took me via French's Soak 
(Beser^e 8387). The staple formation between the two places 
being granite of the usual type. About four miles to the north- 
east of the soak a vein of chaloedonj has been opened up on the 
southern face of a low granite tableland. The matrix of the 
chalcedony is granite decomposing in the direction of kaolin. 
Several small veins of a chaloeidonic breccia outcrop in the neigh- 
bourhood, but only upon one of them does any very great amount 
of prospecting appear to have been done. The vein is about six to 
eight inches in thickness, and has been followed down to a depth of 
about 10 feet. The chalcedony occurs in the form of irregular 
fragments along a joint or sheer plane. So far anything yet 
opened up is of uttle if any commercial value. 

About a mile west of French's Soak the granite gives place to 
diabase (4648) which forms the summit of Mount Kildare, £52. 

Between Mounts Kildare and Kilkenny, J.H.R. 19, the country 
ap{>ears to be all diabase. The summit of the latter peak is a 
fairly coarse-grained gabbro (4649, 4650). 



MOUNT MALCOLM. 

The Mount Malcolm neighourhood is situated in diabase and 
allied rocks. At the date of my visit little or no mining was going 
on anywhere, and with one exception access to the underground 
workings was not obtainable ; hence no description of the reefs and 
other cognate points is possible. The attached map shows the 
position of the various reefs so far as can be seen by careful inspec- 
tion of the surfr '), and the following table of statistics shows the 
gold yields of tl various properties. 

GOLD YIELD OP THE MOUNT MALCOLM DISTRICT. 



Year. 



Ore crashed. 



.Gk>ld therefrom. 



BatAper 
ton. 



1897 



Alicia G.M.L. 388c. 

tone osB. 

2000 40*38 



OZ8. 



2-01 



1898 
1899 



Deebah a.M.L. 406c (631t). 

40-00 172*60 

6300 224*90 



Total 



103*00 



397*50 



4*31 
3-67 



3*86 



Dover Cabtlb G.M.L. 212c (4352). 



Io<7 / ... ... ... 

XOcfO ... «.. ••- 
lovcl •.• ••• <«• 

Xifx^J ... •». ... 


4000 
119 00 
21300 

6300 


4917 
159 73 
20476 

23 05 


1*23 

1-34 

•96 

•36 


Total 


435*00 


43671 


100 



■p 
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G^OLD YlB&D OF THB MoUNT MaLCOLM DI8TltIC*^-^ 

continued. 



Year. 



Orecraahed. 



Qoldthewfrom.i ^^n^ 



1899 
1900 
1901 
1902 



Dumbarton G.M.L. 722c. 

tons 

2500 

11100 

6200 

30 00 



Total 



218-00 



OZ8. 


ou. 


37 25 1 


1-46 


136 65 


1-23 


38-07 


•73 


18-16 


•65 



230 02 



1*05 



Flying Pig G.M.L. 452c. 



1897 
1898 
1899 
1900 
1901 



Total 



41-07 
90-00 
6200 
69-00 
7000 


243 22 
16233 
189*75 
12015 
103-85 


5-92 
1-69 
306 
1*74 
1-48 


33207 


80930 


2*43 



GoLDBN Crown G.M.L. 766c (4519). 



1899 
1900 



Total ... 



6200 
24700 


57-20 
294-96 


110 
119 


29000 


35215 


• 117 



1896 



GoLBBN Prize G.M.L. 33c. 

irOO [ 21-97 



1*29 



Golden Scnset G.M.L. 355c. 



1897 
1898 
1899 



•05 I 

186 00 I 

1500 , 



1-35 

332-72 

18-00 



Total 



20105 



36207 



2700 
1-78 
1-20 



175 



1898 



Great Harrington G.M.L. 568c. 
1900 885 



-45 



GwALiA Bach G.M.L. 459c. 



lo97 .. ••• ••• 

*0i70 ••• ••• ••• 


3000 
1000 


5010 
930 


1-67 
•93 


Total 


4000 


59*40 


1*48 
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Gold Yield of the Mount Malcolm Distbict- 

continued. 



Tear. 



Ore crashed. 



Oold therefrom. 



Bate per 
tou. 



Mafekino G.M.L. 773c. 



1900 



tons. 

1600 



ou. 



600 



oxe. 



•37 



Malcolm Belle G.M.L. 576c (late Sunday, 

146c). 



1897 
1898 
1899 
1900 



28-00 
5400 
79-00 
82-50 


32-93 
52-20 

71-68 
69-05 


1-17 
•96 
-90 
•83 


243-50 


22576 


« 



Total 



Mt. Malcolm Gbeat Nobthbbn Beef G.M.L. 

717c. 



XOi/v ..• ... •<• 


5000 


23-00 


46 


Midas G.M.L., 637c 

1898 

1899 

1900 

1901 

1902 


; (latb Mai 
373-50 

433-00 
870-80 
30300 
56100 


.GOLM MOHB 

262-91 
659-26 
64305 
276-72 
396-08 


., 147c). 
•73 

1-29 

1-73 
•91 
•70 


Total 


2,041-30 


2,138-02 


104 


• 

Nobth Stab 

1897 

1898 

1899 

1900 

1901 

1902 


G.M.L8. 2c, 

3,485-75 
1,144-00 
638-00 
5,076-00 
2,862-00 
1,23300 


3c, 26c (321 

3,49412 
1.19704 
706-40 
4,784-15 
2,248*25 
2,22707 


3). 

101 
1-04 
110 
•94 
•95 
1-80 


Total 


13,87875 




14,657113 


1-05 



1897 



Pbide of the Nobth G.M.L, 385c. 

5-30 I 5400 



1019 



1898 



Pio AND Whistle G.M.L. 534c. 

3600 4310 



119 
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QOLD TiBLD OP THE MoUNT MaLCOLM DiSTRIOT- 

cofdinued. 



Ymt. 



Ore enuhed. ^ Gold therefrom. 



Bate per 
ton. 



Pbimbose Day (Midas South G.M.L. 548c). 



1898 
1699 



Total ... 



tons. 
13-00 
1700 


OB8. 

31-56 
23-30 


3000 

• 


54*86 



OSS. 



242 

1-87 



1*82 



1897 
1898 
1899 
1900 
1901 
1902 



BicHMOND G.M.Ls.. 12c (1196) 634c. 



Total ... 



16-00 


86-36 


2-27 


1,07900 


1,284-26 


119 


78600 


836-44 


1-08 


4800 


29-40 


61 


• •  


cy. 598-54 


• • « 


603-00 


469-96 


•76 


IS^U'OO 


3^*94 


1-29 



1898 
1899 



1899 



1898 
1899 



1902 



1896 
1900 
1900 
1901 
1902 



South Stab G.M.L. 696c (530k). 



Total ... 



7400 
5900 


69-60 
76-60 


•98 
1-29 


13300 


14610 


1*09 



Shotoveb G.M.L. 580c. 

! 10*00 510 



Whispbbino Hope G.M.L. 617c. 



Total 



2100 
63-00 



16-92 
44-28 



74*00 



61*20 



Enabk G.M.L. 946c (770c). 

27*00 I 1018 



SuNDBT Claims at Mount Malcolm. 

4400 

6-00 

111-50 

32-00 
42900 



Total 



822*50 



•51 



•80 
•83 



'37 



61-99 


140 


12-71 


212 


81-65 


-73 


2000 


•62 


475-21 


1-10 


851*56 


104 
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SUMMARY. 

One of the most noteworthy features in the country under 
examination is the oecurrenoe of a continuous belt of iron-bearing 
cherts or quartzites, which has been followed for a distance of not 
less than fifty miles. There are strong reasons for believing that 
it extends northwards as f a.r as Mount Morgans. The beds of 
which the belt is composed range from an almost pure quartz, 
through banded jaspers, often of great beauty, to what appears to 
the eye to be practically pure hematite. Analyses of the typical 
varieties of the different classes of ore showed that, contrary to their 
general appearance, they all contain a high percentage of silica, and 
a relatively low percentage of iron. Many of the deposits could 
readily be concentrated to high grade ores. Although the 
geographical position of the deposits put& them, under present con- 
ditions, beyond the reach of commercial enterprise, there is little 
doubt that were they more favourably situated as regards proximity 
to fuel, fluxes, or even water carriage, some of them might oe turned 
to profitable account. Of the origin of the deposits it is diffi- 
cult, with our present knowledge, to form any precise opinion. 
They are evidently not of clastic origin, occurring as they invariably 
do, in the greenstone schists ; these have invariably been subject to 
a great amount of bleaching and decomposition in close proximity 
to the deposits. The greenstone schists contain a certain propor- 
ti(m of iron compounds in their composition, and the bleaching 
action in proximity to the quartzites would seem to imply that these 
form the source of the iron ore, and possibly that of the silica with 
which these ores are invariably associated. The iron-bearing 
quartzites occur in the form of attenuated overlapping lenses along 
what are evidently sheer planes of remarkable persistence, which, by 
virtue of their lamination, have formed channels for the more or 
less free circulation of mineral-bearing solutions. 

On either side of the hematite-bearing belt numerous quartz 
reefs outcrop, and several mining centres — Yarri, Edjudina, Linden, 
Eucalyptus, etc., — have been opened up, and so far as may be 
judged by the official statistics, a considerable quantity of gola has 
been won, though it is doubtful if all the gold actually obtained 
has been officially reported. In view of the extent of what may be 
termed the Edjudina- Yundamindera mineral belt, and the number 
of reefs actually outcropping in addition to those actually worked, 
there seem to me to be sufficient ground to warrant rather more 
vigorous prospecting than would hitherto have apparently been the 
case. 



By Authority Wic. ALrBKD Watsoit, OoTennnent Printer, Perth. 
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NoTB* — The pagination i» counted ae one line. 



Page 6, line 46, add — 

Owing to exigencies of the public service, necessitating 
my presence in another portion of the State, it has not 
been found possible to devote any time to detailed petro- 
graphical descriptions of the various rocks embraced hy 
this report. A great many sections have been cut with 
the view to microscopical examination, which it is hop*'d 
will be undertaken as opportunity offers. 

Page 10, line 14, for " costeeu " read " costean." 
Page 10, line 15, /or " costeen" read "costean." 

Page 15, line 4/0, for " Besseraerprocess " read ** Bessemer process." 
Page 28, line 31. /or " sheer" read " shear." 
Page 58, line 30, for " sheer " read " shear." 
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PREFATORY NOTE. 




^HE examination of MuUine, Ularring, Mulwarrie, and Davy- 
hurst was primarily undertaken with the object of showing 
the mutual relationship of the Auriferous Series at these 
different localities. The results of this investigation are 
shown on the maps, prepared by Mr. Gibson, which are correct so far 
as the scale of the field plans employed would permit. The groimd 
embraced by the work covers an area of about 174 square miles, 
and includes all the important mining centres. 

The staple formation of the district, apart from the extensive 
cover of the ubiquitous superficial deposits, is made up of a complex 
of hornblende rocks (" Greenstone"), which form the auriferous 
serieB, conforming in this respect to the other fields so far examined. 
The series form a belt of ten or more miles in width, and probably 
some 150 miles in length. There seem to be good grounds for 
believing that this forms part of the belt which includes Goolgar- 
die, 90 miles to the south, and Mount Ida, 54 miles to the north ; 
thus proving a known auriferous belt of 144 miles in length, along 
which it would not be unreasonable to anticipate the occurrence of 
other deposits quite as rich as any of those already opened up. 

The hornblende rocks are intersected by biotite-granite, from 
which dykes attaining a thickness of 30 or 40 feet emanate. Some 
of these have been followed across country for several miles, and in 
one instance a dyke has been worked for its gold contents. 

The quartz reefs, though with one or two exceptions small 
(and when worked below water level contain large quantities of 
sulphides), seem on the whole to be well defined, and give every 
promise of being permanent. 

The report is accompanied by schedules of gold returns, 
compiled from the latest official statistics, which demonstrate that, 
from the area embraced by Mr. Gibson's work, there have been 
raised, up to the end of 1902, 73,625-83ozs. of gold from the 
crashing of 44,788*91 tons of quartz, thus giving an average of over 
one and a-half ounces of gold to the ton. 
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With the advent of systematic scientific mining, together with 
the erection of suitable machinery, there seems erery reason to 
believe that the district will show a marked increase in its gold 
output in the future. 

So far as the origin of the gold is concerned, it is quite clear 
that in the Ularring District the deposition of the gold took place 
after the intrusion of the granite, at whatever geological period 
that occurred. 

The district is, as a whole, well-timbered, though not particu- 
larly well watered ; this condition of affairs might be overcome by 
either surface conservation or well-sinking. 

The report and explanatory maps, being submitted to the 
Hon. the Minister for Mines, were ordered to be printed for pablic 
information. 

A. GIBB MAITLAND, 

Geological Survey Office, Government Geologist. 

Beaufort Street, 20th January, 1904. 
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MAPS. 

I. Geological Sketch Map of Mulline, North Coolgardie Goldfield. Scale, 
40 chains per inch. 

II. (Geological Sketch Biap of Mulwarrie and Davyhurst, North Coolgardie 
Goldfield. Scale, 40 chains per inch. 



The Geological Features .and Mineral Resources 



OF 



MULLINE. rLARlUNG, MULWARKIE. * DAVYHURST. 



Boundaries of the Field. — The North Coolgardie Gold- 
field was proclaimed on 29th Maj, 1895. It had its boundaries 
altered on 12th March, 1897, and at present embraces an area of 
30,609 square miles, which, according to authorities, is bounded : — 

"By lines starting from the southernmost comer of the 
Murchison Goldfield, being the south-west comer of the 
East Murchison Goldfield, and situate about twelve 
miles east and five miles south from trig, station K.75 
on Wjemando Hill, and extending south to the south- 
east comer of the Yalgoo Goldfield, which is a point 
due east from Mount Gibson, near Lake Moore, and 
due north of a spot ten miles west of a cairn on 
Yorkrakine Granite Rock ; thence east-south-east to a 
point about fifty miles due west from a cairn marked 
N.B.I, near Wangine Soak ; thence east to survey 
station N.B.I ; thence about 87^ twenty miles twenty- 
two chains to survey station B.3 ; thence east to the 
125th meridian east longitude ; thence north along that 
meridian to a point east of a tree marked B.82 at 
Brickey*s Soak ; thence west through the said tree to a 
spot about 76 J miles west from it, and thirteen miles 
north and fifteen miles east from the summit of Mount 
Ida ; thence north about thirty-one miles to the south 
boundary of the East Murchison Goldfield, and west 
to the starting point." 

This field, which originally formed part of Coolgardie, and 
from which it was divided owing to the discovery of many rich 
reefs around Menzies, and the rapid increase of population, has, for 
purposes of administration, been subdivided into the Menzies, 
Ularring, Niagara, and YeriUa districts. 

History of the Field. — Nothing official has been recorded 
of the history of the North Coolgardie Goldfield. 

Previous Observations on the Geology of the 
Field. — ^Beyond a short report by Mr. Woodward * on the Mount 
Ida district, nothing official has been written about the geology of 
the field. 

* AxminU P i ogW M Baport of the Oeological Qarrej, p. 12. 1901. By Anthoritj : Wm. 

Alfred Wataon, GoTemment Pnster, Parth. 
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The Extent of the Map. — The area which has been mapped 
and depicted on the pUu embraces an area i>f about 174 square 
miles, and includes the mining centres of Biverina, MuUioe, Ularring, 
Mulwarrie, and Davjhurst. The map makes no pretensions to 
absolute accuracy, except in the near vicinity of the minim? leases, 
the nature of the country, and the absence of an? distinctive hills 
or landmarks rendering accurate work almost impoi&sible at any 
distance from the lease pefgs, that is, with the means — compass and 
plane table— and time at mv disposal. 

General Description of the Country. — The country 
generally consists of level plains covered with a considerable thick- 
ness of recent superficial deposits, through which rise low rough 
greenstone hills and ridges, and bare outcrops of intrusive mranite. 
These greenstone ridges are especially numerous in the Riverina 
district, where they rise to a height of about a hundred feet, trending 
northwards beyond the limits of the map and then away slightly 
west of south past Mulline and TJlarring to a point some four miles 
south-south-west of the latter place, where they die out below the 
alluvium of the plains, re-appearing again about a mile north of 
Mulwarrie and running south through this place and on towards 
Call ion beyond the southern boundary of the map. Eastward from 
Mulwarrie towards Davy hurst the ciountry is uniformly flat, the 
greenstones outcroppini? here and there, but being for the most part 
covered with supei%cial deposits varying in thickness from a few 
inches to many feet. The hills and ri<^^ are often covered with a 
capping of considerable area of ironstone gravel. 

Intruded into the greenstones in several places are lai^ 
masses of granite. These occasionally outcrop as low bare hills, of 
which the TJlarring Rocks are a typical example, but more often 
are found to be covered to a considerable depth with loose sandy 
soil resulting from their own weathering:. 

The greenstones are bounded on the west by a belt of 
intrusive granite, which rises as a low north and south ridge of hills 
some six or eight miles west of Mulline. Intermediate between 
these hills and the greenstone ridges of Mulline and TJlarring is a 
considerable extent of sandy flats, which, from their general appear- 
ance, are probably overlying granite, and which are thickly covered 
with spinifex and stunted raulga. 

Numerous dykes of acid eruptive rocks are found intersecting 
the greenstones in all directions, especially in the neighbourhood of 
Mulwarrie, where, however, their prevailing strike is north-west and 
south-east, and where they cao be followed across country for some 
miles. 

The belt of greenstones, which forms the auriferous series has 

ineral north and south trend, and is at the least some eight or 

iles in width, ami is probably the same belt in which the 
ous deposits of Coolgardie and Mt. Ida are situated. 



Recent Superficial Deposits. — These are of two kinds: 
(a.) The loose incoherent material which is found covering the 
greater portion of the district, and (&.), the nodular ironstone 
gravels. Of these, the former is of very considerable extent, cover- 
ing the flats and low-lying country to a depth of from a few inches 
to 50 or 60 feet ; it is the result of the gradual weathering of the 
older granite and hornblende rocks, and where found overlying the 
former is much lighter in colour, looser, and more sandy, and is 
generally covered with spinifex and stunted mulga. The nodular 
ironstone gravels, or laterite deposits, usually occur as the cappings 
of hills and ridges, and are of much more limited extent. Deposits 
of this kind are found throughout the State, and have been thus 
described by Mr. Simpson* in Bulletin "VI. • of the Geological 
Survey: — 

'• These, with the gravels resulting from their denudation, are the 
most widely distributed iron ores in the State, but are unfortunately 
the most erratic in quality, varying from a ferruginous bauxite <»r 
claystone to an almost pure limonite or turgite. The structure is 
sometimes massive and almost homogeneous, but it is more frequently 
pisolitic or nodular, in which cases the concretions are richer than 
the interstitial matter. Occasionally the ore is cellular and streaky 
in colour whilst still more rarely it appears brecciated, the angular 
fragments then consisting of almost pure hematite or limonite. 
They are invariably found as superficial deposits overlying granite, 
diorite, or amphibolite, or chlorite schists derived from them. They 
are most largely developed on the caps of the hills or ranges but in 
many cases follow down the sides of the hills parallel to the undula- 
tions of the bed rock, from which they are not separated by any 
hard and fast line. In depth they pass gradually into such highly 
ferruginous rocks as the diorites of the Darling Range, or the 
amphibolites and chlorite schists of the interior. At Kalgoorlie, 
cappings of very rich laterite occur on some of the hills underlaid 
by clays now poor in iron, from which the iron was originally 
derived, for it represents the result of decomposition in situ of highly 
ferruginous amphibolite. At Darlington and elsewhere they are 
found to overlie granite as well as diorite or other basic rocks, but 
never far from the latter. They can, in every case, probably be 
accounted for by the concentration of the ferric oxide resulting from 
the surface decomposition of rocks rich in iron." 

Hornblende Rocl<8 (Greenstones.) — These rocks, 
which comprise the auriferous series, and to which the general term 
"Greenstone" has been applied, consist principally of a very fine 
grained diorite, passing in places into a coarse-grained variety, as 
well as an indefinite somewhat foliated rock, which is probsibly 
only an altered form of the fonner, and are for the most part very 
decomposed and weathered to a depth of from 150 to 180 feet. In 
the neighbourhood of the Riverina leases these rocks outcrop as 
rough ridges, and are but very little decomposed ; they are massive 

•0«o]offi<ml Bnrrey of W.A. ktalletiB No. 6. iMge 86, 1908. Bj Authority: Wm. 
Alfrsd Watson, QoTemment Printer. 
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"With no Bigns of foliation, and are of both the fine and coarse- 
grained varieties ; between these there is no hard and fast boundary, 
and they are evidently merely different forms of the same rock. 
South from the Kiverina, past Mulline and XJlarring, they are all 
of one class, consisting of a fine-grained, massive diorite. At 
Mulwarrie and its vicinity they are again of the two varieties, the 
fine-grained predominating however. There are also one or two 
small areas in this locality over which the rocks are somewhat 
foliated, the foliation running parallel to, and being apparently 
due to the presence of, numerous granite and felsite dykes, which 
run through the greenstones here in a general north-west and 
south-east direction. 

At Davyhurst again they are entirely of the fine-grained 
variety, but are considerably more foliated here than in any other 
part of the district. At one spot, about three-quarters of a mile 
west of Davyhurst township, they have been altered for a width of 
about two chains, probably by pressure due to faulting, into highly 
inclined actinolite schists. This belt of schists runs on a bearing 
slightly west of north and east of south, and can be followed across 
country for some distance, gradually passing on either side into 
unaltered fine-grained diorite. 

Sections of each of these varieties of diorite show them, 
when examined under the microscope, to consist essentially of 
pale-green hornblende and triclinic felspar, with magnetite in 
small grains scattered through the section, the hornblende and the 
felspar being present in about the ratio of 3 to 2; the only 
difference between the two rocks being in the size of their com- 
ponent crystals. 

This belt of greenstones is at the least more than eight miles 
across, and is probably the same belt in which the auriferous 
deposits of Goolgardie and Mount Ida are situated. 

The junction of the greenstones and the granite is for the most 
part hidden by the superficial deposits, but where it can be seen the 
greenstones are found to be highly foliated and contorted, the lines 
of foliation being parallel to and dipping away from the line of the 
granite; small patches of foliated greenstone are often found 
caught up in the granite. 

Granite. — Bounding the greenstones on the western side, and 
intruded into them in several places within the district mapped, 
occurs massive granite. This is of a fairly coarse-grained biotite 
variety, hornblende being. a« far as could be Been by microscopic 
exammatiou, almost entirely absent. It outcrops only in isolated 
cases, usually as low bare hills, being for the most part covered 
with its denuded remains, principally sand. A section cut from a 
specimen taken from the TJlarring Bocks at trigonometrical station 
N.B. 9, and seen under the microscope, shows it to consist of: — 

(a.) Quartz. — ^Abundant in large irregular lumpe and grains, and 
containing nomeroas inclusions. 
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(b.) Felspar. — Very abundant, oooorring as large irregular grains 
and imperfectly formed crystals; it is principally of the 
monoclinio variety, though a little plagioclase is present as 
well as a fiair amount of microoline. 

(e.) Biotite: Present in brown tabular crystals, bnt not yery 
abundant. 

(d.) Hornblende : Present in small dark green crystals, but only in 
very small quantity. 

The rock is somewhat decomposed. 

Acid Eruptive Dy Ices.— Intersecting the greenstones in 
many places are eruptive djkes of acid rocks ; these vary in 
size from a few inches to 30 and 40 feet, and run in all 
directions; the more general strike of them, however, being 
about north-west and south-east. They are especially numerous 
in the neighbourhood of Mulwarne, where they can be traced 
through the greenstones on a general north-west and south-east 
bearing for several miles. Thej are closely allied to and are 
probably connected with the main intrusive masses of granite. 
Microscopic examination shows them passing through all grada- 
tions, from a very coarse granite to exceedingly fine-grained 
compact felsites and quartzites. These dykes are more recent than 
the quartz reefs of the district, and are found in several instances 
cutting right through the latter, and as a rule without having any 
effect on their strike, dip, or gold contents. In one instance — at 
the Thunderbolt G.M., Mulwarrie — one of these felsite dykes itself 
is being mined ; this is partly due to the presence of small quartz 
stringers running through the rock, forming a class of stockwork, 
and also to the presence of a fairly large body of quartz running 
alongside the dyke. Only the quartz and the stockwork are being 
worked, the dyke rock itself, when free from quartz, carrying no, or 
at most only a trace of, gold. 



BEEFS AND LODES. 

Lodes. — Only a few instances of auriferous lodes are met with 
in the district, and as such they occur in intimate connection with 
the quartz reefs, and are usually found associated with numerous 
quartz stringers and veins and occasionally with large bodies of 
quartz ; in some cases it being difficult to say whether they should 
be classed as lode formations or as quartz reefs. In appearance 
they differ only from the country rock in that they are usually 
more highly foliated and much softer, and generally traversed by 
small quartz veins. They have no defined walls, their boundaries, 
both horizontally and verticaUy, being determined solely by the 
decrease in the assay value of the stone. Speaking of the lode 
formations of Western Australia,* Mr. Simpson, iif Bulletin 6 of the 
Geological Survey, says : — "A ' lode formation ' may be defined as 

*G«olo«teal Survey, W.A., Bulletin 6, p. 82. By Authority : Wm. Alfred w*f«ftti. 
Oorenunent Pzinter, 1908. 
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a more or less vertical zone of rock, usuallj continuous with the 
surrounding rocks, and of similar origin, but distinct from it in 
carrying metallic ores disseminated through it in payable quantities, 
and, as a rule, characterised by strong foliation. Deposits of this 
nature are probably deep-seated ; at Kalgoorlie, mining operations 
have already proved their persistence to 1600 feet below the surface. 
The typical lode formations probably owe their origin to a shearing 
action having crushed and foliated portion of the rock mass in a 
certain definite direction, producing a more or less well-defined band 
of rock through which, •by virtue of the foliation, mineral bearing 
solutions or vapours can have free circulation. In consequence of 
this, mineral deposits are formed within the rock, usually, but not 
necessarily, extending over the whole of the foliated zone, but 
seldom beyond it, and having no definite boundaries, horizontally 
or vertically, other than those determined by the decrease of the 
assay value of the rock in any one direction to a point at which it 
ceases to pay the expenses of working.*' 

Quartz Reefs. — These are found to vary considerably both 
in size and in the direction of their strike. The prevailing trend, 
however, is slightly west of north and east of south, though reefs 
with an almost due east and west strike are being profitably 
worked at the Mulline and Cooladdie mines. Midline ; the east and 
west reefs, however, are generally smaller and more irregular than 
the north and south ones. On the whole all the reefs in the 
district may be said, with one or two exceptions, to be small ; they 
are, however, generally speaking, regular and very well defined, and 
give every promise of living to a considerable depth. Wherever 
worked below water level they have been found to be highly 
charged with sulphides ; this also very often happens long before 
water level is reached, for example, the Lady Florence G.M., 
Mulline, and the Homeward Bound G.M., Mulwarrie. The gold 
both in the reefs and lodes is generally found to occur in chutes, 
the length of these chutes being, roughly speaking, from 150 to 
800 feet. 

Water. — ^The district as a whole is not particularly well 
watered. A good supply of fresh water can, however, usually be 
obtained during the winter months from the soaks at the Midline, 
Cooladdie, and TJlarring Rocks ; this supply, however, depends on 
the rainfall, and generally gives out before the end of the summer. 
Fresh water has also been struck in two or three of the mines, viz., 
the Biverina mine at 160 feet, the Bedleap mine, Ularring, at 
135 feet, and the Mulwarrie mine, Mulwarrie, at about 160 feet» 
Water fit for stock purposes has been also met with in the Mul- 
warrie Main Beef mine, Mulwarrie, at a depth of about 120 feet. 
Generally speakix\g, however, the water supply of the district is salt, 
and, being unfit for domestic purposes, necessitates the use of 
extensive condensing plants. So far the supply in the mines is not 
known, as the majority of them have not carried their workings 
^low water level, and no pumping is being done. 
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The following ajce the depths and the daily supplies from the 
Goyemiiient wells in the district : — 

Miilline State battery well, depth 180 feet, 13,000 gallons, 
carrying 1*18 per cent, of solidB. 

Mnlwarrie State battery well, depth 160 feet, 4,000 gallona, 
carrying aboat 5 per cent, of solids. 

Mnlwarrie Gk>vernment well, depth 158 feet,' 4,060 gallons, 
carrying 2 per cent, of solids. 

Davyhnrst Government well, depth 187 feet, 1,200 gallons, 
carrying 2 per cent, of solids. 

The water in each of these wells is salt, but at both State 
batteries it is suitable for, and is being used for, both milling and 
cjaniding purposes. 

Timber. — The district as a whole is well timbered, such being 
especially the ca«e in the vicinity of Mnlwarrie and Davyhurst, 
where the low -lying flats are covered with a heavy growth of mulga, 
gimlet, and white gum. 



TH£ MINES. 

The following is a brief description of the principal mines 
working in the district at the time of my visit, June, 1903 : — 

Mulline District. 

BivEBiNA G.M.L., 123u. — There are a number of shafts on this 
property working on a fair-sized north and south quartz reef, which 
runs through the lease near its western boundary ; the deepest of 
these is down about 160 feet. A main winding shaft has 
been sunk vertically to a depth of 200 feet about two chains to the 
east of the reef, and crosscuts put in to cut the reef at 100 and 200 
feet. Levels have been driven along the reef at 80, 160, and 200 
feet ; that at 200 feet has been put in some 40 feet north and the 
same distance south from the main crosscut ; no stoping has been 
done at this level ; at 160 feet the drives extend 130 feet south and 
50 feet north, whilst at 80 feet the total length of driving is about 
300 feet, and for the whole of this length the reef has been stoped 
out to the sur&iCe. A short intermediate level has been put in at 
120 feet, and a small amount of stoping done. 

The reef consists of white quartz with varying thicknesses of 
schistose formation between it and the walls ; this formation, as a 
rule, only carries a very small quantity of gold. The stone varies 
in size from one to three feet, the quartz being found at one time on 
the hanging- wall and at another on the foot-wall ; the walls are 
clean and very sharply defined and run absolutely vertically, the 
distance between them averaging about four feet. The chute of 
gold at present being worked dips to the south at a steep angle. 
The country is soft down to about 160 feet, where it becomes very 
hard and settled ; at this point sulphides begin to come in, and are 
fairly abundant at water level. 
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Fresh water was struck at about 165 feet. 

Two other lines of reef run through this property ; one is a 
short north-east and south-west reef, which outcrops near the centre 
of the lease. This, as far as tested, has proved to be entirely 
destitute of gold. The other is a north and south reef, which runs 
into the lease from the south near its western boundary. The only 
work done od this reef on this property consists of a shaft sunk to 
a depth of about 80 feet. The reef is about two feet wide, and is 
expected to average about 15dwt8. The main line of reef has been 
proved through the entire length of the lease, and also for a con- 
siderable distance into the adjoining property on the north, where 
it has been worked to a depth of about 130 feet. Near the southern 
boundary of the Biverina it is cut ofE by an east and west fault, 
and thrown about 60 feet to the eastward. From this point south- 
ward its course is not so regular, it gradually turning away easterly 
as it runs through the adjoining lease (the Biverina South). 

This property has crushed, up to the end of 1902, 596400 tons 
for 4,068 59ozs., giving an average of '68ozs. per ton, the gold 
being worth J^ 128. 6d. per ounce. 

BivBBiNA South Q.M.Ls. 324u, 600u. — The main line of 
reef at present being worked on this property is a continuation of 
the Biverina reef ; as above stated, its course through this property 
is not so regular, the reef having a gradual trend away to the east- 
ward. It has been worked to a vertical depth of about 130 feet on 
this property, and a considerable amount of stone taken out. 

A second quartz reef is at present being prospected near the 
eastern boundary of the lease ; this is a small reef running north 
and south, on which a shaft has been sunk to a depth of about 
50 feet. 

The stone crushed from these leases to the end of 1902 is 
2,52300 tons for 2,204'38ozs., being at the rate of '87ozs. per ton. 

MuLLiNE Q-.M.L. 2iT. — On this property a small quartz reef 
is being worked ; the reef runs east and west, and dips at an angle 
of about 12^ to the north ; it varies considerably in size, ranging 
from a mere thread to as much as two or three feet ; it« average 
width is about 12 inches ; the dip also varies a good deal. 

A little to the east of the main line of shafts the reef is cut off 
by a fault which runs slightly to the east of north, and dips at a 
fairly steep angle to the westward ; no extension of the reef has so 
far been found beyond this fault. Several north and south faults 
cross the reef farther west, it in each case being thrown downward 
for a few feet, and also slightly to the west. 

The coimtry is soft decomposed greenstone. 

A large tquartzite dyke runs north and south through the 

lease some 50 feet to the west of the main line of shafts cutting 

through the reef, without, however, displacing it at all. Several 

'^ts have been sunk to cut the reef, the most northerlv or main 
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haaling shaft being down 90 feet vertically, thus being the deepest 
vertical shaft in the property. The reef itself has been followed on 
the underlay for a distance of slightly over 600 feet from the 
surface. At 300 feet, levels have been put in east and west for 40 
feet each way, and stoping carried up to the surface for this length. 
Practically no driving or stoping has been done below this level. 

A second small east and west reef outcrops close to the southern 
boundary of the lease ; a good deal of work appears to have been 
done on it, but it is now abandoned. 

The whole neighbourhood is full of small quartz reefs, all 
carrying gold, but not of sufficient size to pay for working. 

Total stone crushed to the end of 1902 is 89925 tons for 
l,384'85oz8., being at the rate of l'54ozs. per ton, the gold being 
worth .£3 13s. 6d. per ounce. 

CooLADDix G.M.Ls. 333xr, 408u. — The reef being worked on 
this lease is also an east and west one, with a very flat dip of 9^ to 
the south. The lode consists of a quartz reef averaging about 12 
inches in width, together with about two feet of schistose formation, 
which, as a rule, oxily carries a slight trace of gold, and is generallv 
discarded. The qtiartz is found sometimes on the hanging-wall 
and sometimes on the foot-wall, and varies in size from 9 to 18 
inches. The length of the chute of gold at present being worked is 
about 200 feet. 

Several shafts have been sunk to cut the reef, the deepest being 
a little over 100 feet vertical. An underlay shaft has also been 
sunk on it for a distance of nearly 700 feet from the surface. At 
600 feet, a level has been put in east for a distance of 50 feet, and 
the reef stoped out for this length up to 250 feet, and from this 
level to the surface for a distance of 150 feet east and 60 feet west. 

The country is fine-grained greenstone, very soft and decom- 
posed in the upper levels, but getting harder towards the bottom 
workings. No water has been met with, so far. 

This mine has crushed, up to the end of 1902, 2,07350 tons for 
3,197*36ozs., giving an average of l'54ozs. per ton, the gold being 
worth £3 12s. 6d. per ounce. 

Lady Florence G.M.L. 403u. — Two large quartz reefs run 
through this property in a north-west and south-east direction. 
On the most western of these three shafts have been sunk, two of 
which are now in use ; of these, the deepest is down 120 feet, of 
which 80 are vertical, 20 underlay, and 20 vertical again, whilst the 
other is down 100 feet, 50 vertical and 50 underlay. Levels have 
been driven along the reef for about 100 feet at the 100 feet level 
and a little stoping done, while a good deal of driving and stoping 
has been done between this and the surface. The reef consists of 
white quartz averaging four feet in width, and hatf cleau, sharp 
greenstone walls. The stone is very heavily mineralised from 100 
feet down. 
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The second reef is about three chains farther east, and runs 
approximate! J parallel. Several shafts have been sunk on it, but 
only to a depth of about 40 feet, and practically no work has been 
done on it. The reef, where cut at 40 feet, is about 12 feet in width, 
and dips slightly to the east; the quartz is white, considerably 
broken, and ironstained. 

This property has crushed, to the end of 1902, 631*25 tons of 
stone for a yield of 463'98ozs. of gold, being at the rate of '73oz. 
per ton. 

Laj>y Qladts G.M.Ls. 139i7, 235u, 555u. — The original 
workings on this property were situated on a mass of highly 
decomposed greenstone immediately underlying a capping of 
ironstone gravel ; a little quartz is disseminated throughout 
the mass in fine veins and stringers, and the whole over an 
area of about half an acre was highly auriferous. This was 
worked out down to a depth of about 30 feet when the gold sud- 
denly gave out. At this point a small, very flat quartz reef was 
picked up. This reef was here about six inches in width, and dipped 
west at an angle of about 15 degrees. At the spot where first picked 
up it seemed to have been cut off to the north by an east and west 
fault as no continuation of it was found to the northward. The 
gold in the decomposed greenstone probably owed its existence to 
the presence of this reef, which was here exceptionally rich. The 
reef continues on its westerly dip of 15 degrees for about 40 feet, 
when the dip suddenly changes to about 35 degrees for 15 or 
20 feet, and then back again to the original 15 degrees. In the 
lower workings the dip of the western reef gradually .changes, and 
in the bottom level is about south-west inst^d of west. Just about 
the main line of shafts the reef takes another sudden change, and 
dips away steeply to the eastward. This eastern arm is somewhat 
smaller than the western, and as far as tested is practically free 
from gold. The size of the western arm varies from about 12 inches 
in the upper levels to about 2| feet at the bottom levels. It has 
been worked out on the underlay to a vertical depth of about 150 
feet. Several shafts have been sunk along the line of the cap of 
the reef, whose general trend is about north-west and south-east, 
and these have been connected by a main drive and the reef stoped 
out for a width of about 70 feet west of the line of shafts. The 
quartz is very heavily charged with pyrites below 110 feet, at which 
point the country b^ins to get very hard and compact. 

The adjoining leases on the east are working small north and 
south quartz leaders. These dip to the east and are very rich in 
places. 

Total stone crushed to end of 1902 is 5,91500 tons for 
14,347' 71ozs., including 186'73ozs. dollied and specimens, giving an 
average of 2*42ozs. per ton, the gold being valued at £S 17s. 7d. per 
ounce. 
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Shamrock G.M.L. lu. — A small quartz reef runs through this 
lease, near its west^em boundary, on an almost due north and south 
bearing. Several shafts, all underlay, have been sunk on it, the 
deepest to a depth of 130 feet, and a good deal of work has been 
done. The reef is about 18 inches in width, and dips at an angle of 
about 60 degrees to the east. It has been stoped out from 
190 feet to the surface for a distance of about 200 feet; from the 
surface down to 40 feet the gold contents were rather poor, but 
from this point down they averaged from 30 to 40dwts. The chute 
of gold is about 200 feet in length, and dips to the south. The 
country is fine-grained greenstone, and on the foot- wall at 130 feet 
is fairly hard and settled ; on the hanging- wall it is much softer 
and more broken. No water has been met with, so far. 

This mine has crushed, to the end of 1902, 1,009*25 tons for 
1,623*08 ozs., giving an average of 1'61 oz. per ton. 

Table showing Oold Returns from Leases in the Midline District, 
other than those already mentioned, up to the end of 1902. 



Name or Lcais. 



No. of 



Ore 

Milled. 

tons. 



Acrobat 

A& BCv^k ••■ ••• ••• ••• ••• 

Albtuy 
Ari^entina 

ISOUO Jftftl ... ... ... ... 

^J\^^s^ ... ... * ... •«. ... 

British Lion ... 

Chamberlain 

X^^^^XftS ••« ••• ••• ■•• ••• 

V'OZQCv ••• ••• ... ••• 

\U\^^ ^m ••• ■•■ ■•• ••• ••• 

Chiltem 

A^CvvV aX •■■ •■• ••• ••■ ••• 

Day Dream ... 

Day Dream South No. 2 Extended 

Diamiflsal 

Don Juan 

Duchem of York 

Dnngan 
Exchange 
Golden Lode ... 

Gold Standard 

Great Expectation ... 

Homefs Nest 

Kai I a katxa ... ... ... 

Lady Gladys Junction 

I^ Grand 

Marrelloos West 

Monarch Q.M. Co. ... 
Mikado 

Malline Commonwealth 

Mnlline Boee 



327u 


55-67 


501u 


267-75 


74u 


2600 


552u (248u) 

450n (857n) 

I79u 


20-00 
148-00 
92500 


446u 


1100 


162u 


68-30 


3dOn 


10700 


433u 


34*50 


601u 


7200 


553U 


36-25 


, 448u 


34-50 


862u 


3000 


206u 


10-00 


814n 


8100 


688u 


22 00 


363u 


72-50 


603u 


13400 


340u 


156-50 


642u 


700 


850u 


13-60 


436u (316u) 

483n (885u) 

685n 


248-00 

5500 

3-50 


675u 


1200 


670c (290cr) 
534u 


90200 
7-00 


328n 


15800 


451u (95u) 
528u 


390-00 
1900 


704u (20tfu) 
505u 


5100 
31-60 



Gold 
Yield. 

OSB. 



85-50 

296-85 

66-90 

9-90 

67-80 

1143-57 

5-00 

78-75 

118*40 

46-60 

68-80 

136 54 

1906 

19-60 

210 

94-76 

13-64 

76-30 

79-07 

101*40 

11-75 

23-60 

266-32 

9-90 

7-70 

89-50* 

862-48 

6-60 

169-86 

373-19 

21-26 

27-61 

18-08 



on. per 
ton. 



1-68 

1-16 

2-67 

-49 

-46 

1-23 

•46 

1-16 

1-10 

1-34 

•89 

3*77 

•66 

•66 

'21 

1-17 

•62 

106 

•69 

•64 

1-67 

1-74 

108 

•18 

220 

746 

•94 

•94 

101 

96 

111 

•64 

•67 



* Indades 12^06om. doUied sad ipeoimaiis. 
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Table showing Oold Betums from Leases in the Mulline District, 

etc. — continued. 



• 




Ore 


Gold 


Average 


Naxb of Lsabs. 


No. of Lease. 


MiUed. . 


Yield. 


ozB. per 






tons. 


on. 


ton. 


Mulline SnTprise 


710IT 


17*50 


22-23 


1-27 


Mystery 




548u (437u) 


18700 


14135 


108 


New Find 




i 409u 


2500 


198-70 


7-94 


NU Desperandum 




434u (328) 


646-75 


88976 


1-37 


OorLnck 




311u 


50-00 


59-75 


119 


Qaeen Mary 




683u 


45-50 


14-02 


•31 


Befnse 




428u 


6800 


60-05 


•86 


Reprieve Leases 




422n, 4620 


727-50 


1718-25 


2-36 


Bi verina PTeseYeranoe 




546u 


6900 


61-87 


-89 


Boee and Shamrock 




367u 


12100 


66-85 


-65 


Schnider 




407n 


18-00 


1415 


•78 


Three ains 




705 (390) 


12-50 


33-78 


2-70 


Try Again 




367u 


200-76 


19617 


•97 


Victoria 




671u 


6200 


97-14 


156 


Vera 




385U 


20-50 


80-68 


1-49 


Waratah 




661u 


700 


8-86 


•48 


Yankee Doodle 




708X1 (345u) 
699u (382u) 


29-00 


13-65 


•47 


Tonng Australian 




170-00 


373-17 


2-19 


Young Australian East 




708u (832u) 


7-50 


8-04 


•40 


Sundry Claims 




  • 


67000 


840-92 


1-47 



Ularring District. 

Bbdleap (3^.M.L8. 89i;, 92ir (London and Coolgardie Ex- 
plorers, Limited). — ^There are five shafts on this property sunk on a 
quartz reef running north- west and south-east. These shafts are 
all underlay, and are from 130 to 165 feet in depth; the most 
southerly is the deepest, and has been sunk on the underlay 165 feet 
to water. From this shaft levels have been put in at 100 and 
180 feet, but very little work has been done at this latter level. At 
the 100 feet a dnve has been put in along the reef 150 feet south 
and 50 feet north, and the reef stoped out to the surface for a 
length of about 150 feet. This shaft is at present abandoned. The 
north shaft has been sunk 135 feet, at which point water 
was struck; at 100 feet a drive has been put in alon^r 
the reef for a total distance of 300 feet, and a block 100 feet in 
length has been stoped out up to the surface. The reef averages 
some 10 inches in width, but is very irregular. Its dip, which also 
varies considerably, is to the east. A large quartzite dyke runs 
alongside the reef for some distance, and cut's across it occasionally 
without, however, displacing it at all. Fresh water was met with in 
this mine, it being one of the few mines in the district from which 
the water is drinkable. 

The total stone crushed from this property to the end of 1902 
is 119115 tons for 2,751-78ozs., being at the rate of 2'31ozb. per ton, 
^nd worth £S 148. 6d. per ounce. 
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Table showing Chid Returns from Leases at Ularring up to end 

of 1902. 





No. of 
Lease. 


Ore 


Gold 


ATera^re 


Name of Lease. 


MUled. 


Yield. 


OXB. 




tonii. 


OSB. 


per ton. 


Block 46 


692u 


6-00 


2-45 


-41 


Central OfiF Chance 


351u 


1100 


1-76 


•16 


Cnba 


348u 


4-00 


14-65 


3-68 


Derby 


666u. 


101-25 


193-28 


1-91 


Lady Emma 


383u 


10-50 


1100 


104 


Lady Betty ... 


376u 


1000 


4-90 


•49 


Matchless 


346u 


800 


305 


-38 


Oif Chance 


3380 


1224-60 


2481-13 


203 


Puzzle 


870tJ 


3700 


28-78 


-77 


Shamrock North 


37lu 


88-00 


28-27 


•74 


Tno 


860u 


88-76 


10215 


1-16 


Yale Lock 


406f 


3000 


6-76 


•22 


Sundry Claims 


• « • 


600 


2-70 


•45 



Mulwarrie District. 

Moonstone G.M.L. 522n. — A small quartz reef runs almost 
due north and south through this lease ; it has been worked at 
the north end of the lease by means of a number of shafts and short 
drives to a depth of about 70 feet. At this depth it is lost. The 
gold is found to occur in a series of short chutes which dip steeply 
to the north. The reef is from six inches to one foot in width, and 
runs vertically ; it is crossed by several small granite aud quartzite 
dykes, which run in a general north-west and south-east direction. 
Some of the stone obtained from these workings averaged as high 
as lOozs. ; thej are at present abandoned, and prospecting is being 
carried on near the southern boundary of the lease in the hope of 
picking up another rich chute. The country is fine-grained green- 
stone, and becomes hard and settled at about 70 feet. Granite and 
quartzite dykes are numerous in the neighbourhood, and are mostly 
smaU. They generally nm in a north-westerly to north-north- 
westerly direction. 

Total crushings to end of 1902, 13500 tons for 758-73oz8.. an 
average of 5'62ozs. per ton, and worth J6d 17s. lOd. per ounce. 

MuLWABBiE G.M.L. 9t7. — Several shafts Iiave been sunk on 
this property on a line of reef running about north-west and south- 
east. At present the reef is being worked from one of these, which 
is down to a depth of 320 feet (90 feet vertical, and the remainder 
underlay) ; from this shaft the lode has been stoped out for a 
length of about 120 feet from the 300 feet level to the surface. A 
main underlay shaft is at present being sunk on the reef about five 
chains farther south. 

The lode averages from two feet to three feet in width, and dips 
at an angle of about 45 degrees to the north-east. It consists of a 
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quartz yein with a varymg thickness of schistose formation accom- 
panying it. The quartz vein varies in size from a few inches to as 
much as five feet or six feet in some places, in which case it practi- 
cally fills the space between the walls, only a yery little of the schistose 
formation being present. This, though it carries a little gold, is 
not as a rule sufficiently rich to pay for crushing. The quartz is 
found sometimes on the hanging-wall and sometimes on the foot- 
wall. The hanging-wall is very even and well defined, while the 
footwall is not so regular, pinches in the lode being due to rises in 
this wall. The country is fine-grained greenstone, very soft and 
decomposed in the upper levels, but becoming harder and more 
compact from about 90 feet. Numerous granite and quartzite 
dykes run across the lode, principally in a north and south direction. 
These are mostly small, i-anging from a few inches to several feet 
in thickness. As a rule they do not throw the lode at all, but it is 
generally found to be poorer in close proximity to them. Water 
was struoJc at about 310 feet (measured on the underlay). It is 

slightly brackish, but drinkable. 

• 

Total crushings to end of 1902, 1,96849 tons for 5,870-25ozs., 
being at the rate of 2'99ozs. per ton, and worth j63 lis. 8d. per 
ounce. 

North Mulwabsib O-.M.L. 395i7. — This property adjoins the 
Mulwarrie on the north, and the same line of lode nas been worked 
on it to a depth of about 280 feet, measured on the underlay. Four 
underlay shafts have been sunk on the lode, the most southerly of 
which is only down about 70 feet, while the north or main shaft is 
down about 220 feet. About 50 feet of driving has been done 
from this south shaft, but it is not yet connected with the other 
workings. From the northern shaft about 400 feet of driving has 
been done at the lower levels, principally to the south, along the line 
of the lode. For the first 80 feet south from this shaft the lode 
consists of a talcose schist formation entirely free from quartz, and 
carrying only a slight trace of gold. South from this point the 
quartz begins to make and continues to the southern boundary of 
me property, averaging about two feet in width and dipping at an 
angle of about 45° to ihe east, and being similar in every way to 
the lode in the Mulwarrie lease. So far, no make of stone has been 
discovered to the north of the main shaft. As in the Midwarrie, 
the lode is crossed by several granite dykes, which run between north- 
north-west and north-north-east, and vary in size from one to 10 
feet. 

Total stone crushed to end of 1902 is 1,16800 tons for 
l,977'35ozs., an average of r69oz8. per ton, and worth £S 17b. lOd. 
per ounce. 

KiLLAxos G.M .Ls. 401 u, 506u. — A small north-west and south- 
east reef runs through about the centre of this property, and has 
been worked to a vertical depth of about 120 feet by means of 
several underlay shafts, sunk on the reef, the deepest of which is 
Sout 160 feet, measured on the underlay. From this level the 
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reef has been stoped out to the surface for a length of about 220 
feet. It yaries in size from almost nothing to about 15 inches, and 
dips to the east at an angle of about 45^. Associated with the 
quartz reef is from two to three feet of schistose formation, which 
usually carries a little gold, but not sufficient to pay for crushing. 
In the upper levels the quartz jumps from one wall to the other, 
but in the lower levels it keeps to the hanging wall, but is smaller 
and not so well defined as in the upper workings. The (country is 
greenstone, soft and decomposed in the upper workings, but 
becoming very hard at the bottom levels. 

Total crushings to end of 1902, 359*50 tons for 580'15ozs., an 
average of I'61ozs. per ton, the gold being valued at <£4 per ounce. 

Thukdebbolt G.M.L. — The owners of this property are 
working on a large felsite dyke which runs slightly west of north 
and east of south. On this dyke a shaft has been sunk vertically 
for about 45 feet, and levels driven north and south along the dyke 
for about 30 feet. A winze has also been sunk to a further depth 
of 15 feet. The dyke dips sharply to the eastward, and is from 20 
to 30 feet wide. It carries a small amount of gold for its full 
width, as well as a considerable quantity of pyrites. 

An irregular bunchy quartz vein runs along the hanging wall 
side of the dyke, and innumerable small quartz stringers run 
through it in all directions, forming a large stockwork. Some of 
the bunches of quartz are very rich, whilst others again carry only 
a trace of gold. Only these quartz bunches and the stockwork are 
being taken out at present. There have been no crushings to date, 
but the owners have about 80 tons of stone at grass, some samples 
of which, taken at random by myself and dollied, gave very good 
prospects. 

About 12 feet north of the shaft the dyke is cut clean off by 
an east and west fault, and so far no attempts have been made to 
pick it up again in this direction. 

ULABBiNa WssTBALiA O.M.L. 6tt. — Two quartz reefs run 
through this property, both striking about north-west and dipping 
to the east at a steep angle. There are several shafts on each line 
of reef. The western reef is some four feet in width, but is very 
broken and irregular, especially in th6 upper levels. It has been 
worked out for a distance of 150 feet down to a depth of 75 feet. 
There are two short- chutes of gold in this reef, one dipping north 
and the other south. 

The eastern reef, which is the only one being worked at present, 
is smaller, being from 18 inches to two feet in width, but is much 
more regular, and has much better defined walls than the western, 
and gives every promise of continuing to live to a considerable 
depth. It can be traced on the surface for about ten chains through 
this property, and also for a considerable distance into the adjoinlDg 
lease on the south. It has been worked out down to 65 feet for a 
lenf^h of about 120 feet, the chute of gold in this case dipping at a 
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rather steep angle to the south. The country is fine-grained green* 
stone, and gets very hard and compact at about 60 feet. There is a 
considerable quantity of pyrites in the quartz at the lower levels, 
carrying good values in gold. 

This reef, like most of the others in this district, is intersected 
by several small granite dykes ; these, however, do not affect the 
reef in any way. 

Total crushings from this property to the end of 1902 are 
49725 tons for 971'60ozs., being at tne rate of l'95ozs. per ton. 

MuLWABBiE Main Beef G.M.L. 494u. — The main line of 
reef runs about north-west and south-east through the middle of 
this property. Five shafts have been sunk on this, two near the 
south end of the lease and three near the centre; of these latter the 
most northern is down 75 feet, the intermediate one 60 feet, while 
the third or main shaft is down 100 feet, 60 feet of which are 
vertical and 40 underlay. A winze has also been sunk a further 
distance of 20 feet from the bottom of this shaft. The lode has 
been worked out for 100 feet in length from the 70 feet level to the 
surface. A good deal of driving has also been done along the line 
of the lode at 100 feet, but no stoping. The lode, which dips to 
the eastward at a fairly steep angle, is from two to three feet wide, 
and consists principally of quartz, together with a little schistose 
formation on each side of the quartz. Occasionally the quartz 
pinches out to a few inches, its place being taken by the schistose 
formation, the walls still remaining the same distance apart. This 
formation is usually a good deal poorer in its gold contents than 
the quartz, but up to the present the greater part of it is being sent 
to the battery with the latter. The whole of the lode carries a 
considerable percentage of pyrites at the lower levels, a little galena 
being also present and being usually found only in the quartz. 
Small veins of calcite also run through both the lode and the 
country rock, which is a fine-grained greenstone, soft and 
decomposed to about 100 feet, but very hard and settled below this 
point. Water was struck at a depth of 115 feet (vertical) and is 
slightly salt. 

A shaft has been sunk to a depth of about 50 feet on a small 
parallel quartz reef near the south-western corner of the lease, but 
no further work has been done upon it. 

This property has crushed, to the end of 1902, 242*00 tons 
for 678'50ozs., being at the rate of 2-80oz6. per ton. 

BuNiNYONo G.M.L. 557ir. — There are two parallel lines of 
lode running through this property in a north-west and south- 
easterly direction. The most western of these has been worked to a 
vertical depth of about 110 feet by means of several underlay 
'*haft6. This lode, which averages about two feet in width, and dips 
» the eastward at an angle of about 60^, consists of soft highly- 
composed chlorite schist, with which is associated a good d^ of 
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quartz, usually occurring in bunches, some of them several feet in 
width » and generally very rich. A good deal of work has been done 
upon this lode, but it is at present (May, 1903) abandoned in favour 
of a small parallel lode some three chains farther east, on which a 
shaft has been sunk to a depth of about 25 feet, and about 20 feet 
of driving done. This lode is from six to twelve inches in width, and 
parte of it are very rich ; it appears, however, to be cutting out at 
aboat the bottom of the shaft. 

Total stone crushed to end of 1902 is 148*75 tons for 307'35ozs., 
including H'OOozs., dollied and specimens, being at the rat« of 
2'06oz8. per ton. 

ToLEDDA, G.M.L. 644u. — Near the north end of this lease two 
shafts have been sunk to cut a small quartz reef which runs 
slightly east of north and dips to the east at an angle of about 30°. 
The reef averages from eight to twelve inches in width, but is very 
irregular, some bunches of stone up to three feet in width being met 
with ; these, however, are generally very short. 

The reef is crossed by several north and south faults, which 
run practically verticallv, and generally throw it from three to six 
feet. The country, which consists of fine-grained greenstone, is 
very soft and broken down to about 80 feet, at which point it 
begins to get more settled and harder. The reef has been stoped 
out from the 50 feet level to the surface for a length of about 100 
feet. The main shaft has been sunk to a vertical depth of 85 feet, 
and about 50 feet of driving and a little stoping has been done at 
this level. A small amount of pyrites is present in the stone from 
these lower workings. 

At the south end of the lease several shafts have been sunk on 
a quartz reef striking north-north-west and south-south-east, and 
dipping to the eastward. A good deal of work appears to have 
been done on this reef, but it is at present abandoned, and no 
particulars were available at the time of my visit. 

Total crushings to end of 1902, . 81*00 tons for lOOozs., giving 
an average of r23ozs. per ton, worth ^3 8s. 9|d. per ounce. 

Oaklet O.M.L. 308u, 891n, 442u. — ^This property is situated 
about three and a half miles south-south-west from Mulwarrie 
townsite. A number of shafts have been sunk, and a considerable 
amount of work done on a small quartz reef striking about north- 
east and south-west, and dipping at an angle of about 45 degrees 
to the east. The reef is at present being worked only from the 
most northern of these shafts, the others being for the present 
abandoned. This shaft is down about 150 feet on the underlay. 
At the 125 feet level about 75 feet of driving has been done along 
the reef southerly, and the reef stoped out from this level to the 
surface for a length of about 50 feet ; no driving has been done 
northerly. The reef is patchy, and varies in size from a few inches 
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to two feet — where seen it was from 10 to 12 inches — the walls, how- 
ever, are clean and well defined. The country consists of fairly 
coarse-grained greenstone, and is very soft and decomposed down to 
the bottom workings, but not at all broken. 

This property has, up to the end of 1902, crushed 154!8'00 tons 
for 3430'4^zs., being at the rate of 2'21oz8. per ton. 

Table showing Oold Returns from Leases in the Mulwarrie District, 
other than those already mentioned, up to the end of 1902. 







Ore 


Oold 


▲Ten^e 


Nakb op Lbabb. 


No. of Iieaae. 


MUled. 


Yield. 


OBB. per 






tons. 


OZB. 


ton. 


Big Buck 


863u 


102-60 


135-82* 


1-32 


Break o' Day 


610u 


6700 


1300 


•23 


Cranbrook 


581u (529u) 


7-50 


712 


-95 


Daimio No. 2 


373u 


2400 


63-93 


266 


Discovery 


680u 


13600 


63-06 


•46 


Dreyfus' Release 


480u 


32-20 


27-26 


•84 


Dam Dum 


452u 


1000 


8-37 


•83 


Enterprise 


661u 


10900 


68-20 


•62 


Fairy Queen 


377u 


108-00 


47-71 


•44 


Federal 


449n 


1200 


7-36 


•61 


Floral ... 


402u (50u) 


7200 


4919 


•68 


Golden Star 


550u (449u) 


10-00 


9-75 


•97 


EiUaloe North 


658u 


1500 


1500 


1-00 


Lady Emma 


383n 


10-60 


1100. 


104 


Mona ... 


400n (40u) 


164-50 


318-74 


1-94 


Mt. Egan's Big Gun 


252U 


200 


6-70 


3-35 


Mulwarrie West No. 1 


554u 


1100 


410 


•37 


Mulwarrie Perseverance 


474u 


9-00 


9-30 


1-03 


Pride of the Hills 


627u 


11100 


358-20 


3-23 


Pride of Wales 


667u 


1400 


600 


•43 


M^mEMmM<^» • • m •%% ••• ••• ••• 


695u 


8-00 


12-60 


1-57 


Bight Bower 


419u 


1000 


8-68 


•86 


Boseleaf 


407u (366u) 


74-50 


128-66 


1-72 


South Mona 


533u 


41-00 


122-36 


2-98 


" W»* ••• ••• ••• ••• ••» 


567u 


19-50 


25-66 


131 


Stella May 


664n 


9-00 


5-46 


•60 


Stephenson's Big Gun 


364u (262u) 


7400 


72-32 


•97 


Sunnyside 


607u 


1300 


9-95 


•76 


Victorian 


400u 


8300 


12-70 


•88 


Welcome 


520u (428n) 


41-00 


47-70 


1-16 


Sundry Claims 


 • • 


112-60 


113-66 


1-01 



* Inclndes S'^on. dollied and specimens. 



Davyhurst District. 

G-OLDEN Pole G.M.Ls. 469u, 468ir, 484u. — The main shaft 
on this property is down vertically to a depth of 300 feet, and levels 
have been put in north and south along the reef at 130, 200, 
and 300 feet. At the time of my visit the 300 feet level was full of 
water. At the 200 feet about 150 feet of driving has been done, 
principally south, and at the 130 feet about 400 feet, 250 feet south 
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and 150 feet north. No stoping has been done to date. Two old 
underlay shafts are also down on the reef, the deepest being 160 
feet. The reef, which is of white quartz, has a general trend 
slightly west of north and east of south, and is about two feet in 
width on the surface, fituduoWy widening to about four feet at the 
lower levels ; it dips steeply to the east near the surface, but in 
the bottom workings is practically vertical. 

At about 100 feet south from the main shaft the reef takes a 
sadden turn almost due east for about 60 feet, and then southerly 
again on its original course for another 150 feet, when it is 
cut off by an east and west fault, dipping steeply to the north. 
So far, no attempts have been made to pick it up again beyond 
this point. A considerable quantity of pyrites is present in the 
stone at the lower levels, and a good deal of manganese is associated 
with the quartz on the walls of the reef, especially in the upper 
levels. Water was struck at about 280 feet, and is salt. The 
country rock is a fine-gained greenstone, very hard and compact 
in the lower levels, but soft and decomposed down to about 130 feet. 

Stone crashed to the end of 1902, 1,004*00 tons for 2,599'85oz8., 
an average of 2'58oz8. per ton. 

Homeward Bound Q-.M.L. <441u. — Several lines of reef run 
throu(?h this property in a north-north-west and south-south-east 
direction. These reefs are bunchy, and in places run up to six feet 
in width ; their dip is vertical. Very little work has been done on 
any of them, the deepest shaft being only down about 50 feet. The 
lodes consist almost entirely of quartz, with several inches of horn- 
blende schist on the walls ; this schist usuaUy carries very good 
gold. The stone is very heavily mineralised after about 80 feet 
from the surface. The country is very hard, compact greenstone, 
the zone of weathering only extending down about 30 feet. 

Total crushings to the end of 1902, 151*00 tons for 102'15ozs. 

HoMBWABD G.M.L. 440u. — The main shaft on this lease is 
down 95 feet vertically. A crosscut has been put in westerly at 
this level for a distance of 40 feet, when the reef was cut. This 
reef has been driven on for from 15 to 20 feet northerly ; it con- 
sists of a quartz vein some 18 inches in width, with several inches 
of schistose formation on the walls, and dips at an angle of about 
75*^ to the west. 

A second shaft has been sunk on a second line of reef farther 
east to a depth of 100 feet, and the reef stoped out for a length of 
75 feet from the 100 feet to the 50 feet level. Above this level the 
stone is of too low grade to pay to take out. 

This property has, up to the end of 1902, crushed 157'00 tons 
for 288'8()ozs., an average of l'84ozs. per ton. 

Waihi G.M.L. 438u. — Three parallel lines of lode run 
through this lease in the prevailing north-west and south-east 
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direction. On the most westerly of these a main shaft has been 
sunk to a vertical depth of 285 feet. Levels have been put in at 
275, 200, 100 and 50 feet, and a good deal of stoping done at the 
two upper levels. This western ore body is some 100 feet in length, 
and is from two to four feet in >vidth. It consists principally of 
quartz with varying thicknesses of schistose formation on the 
walls. At the lower levels very little quartz is present, and the 
formation carries only a very small amount of gold. In the upper 
levels the stone was very good, and some rich parcels were taken 
out. 

Water was struck in the main shaft at 280 feet, and is salt. 
On a second lode, a couple of chains farther east, a shaft has been 
sunk to a depth of 100 feet, and a winze put down a further dis- 
tance of 30 feet. A little driving has been done at the 100 and 50 
feet levels, and a little stoping lias also been done at the latter 
level. The lode, as opened up in the lower levels, consists of a 
rather irregular quartz reef some four feet in width, running ver- 
tically. Near the surface it is only about two feet. The country 

• • • 

here gets very hard after al>out 50 feet. A small quartz reef, 
which appears to be a continuation of this one, has been worked at 
the extreme north end of the lease to a depth of 60 feet ; not very 
much work has been done on it, however. A shaft has also been 
sunk to about 80 feet on a third line of reef still farther east, but 
no work beyond this has been done on it. 

Total stone crushed up to the end of 1902 was 1,015*50 tons 
for 2,171'47ozs., including 5oz8. dollied and specimens, being at the 
rate of 2'13oz8. per ton. 

EiLBBN Q-.M.L. 458tr. — The owners of this property are work- 
ing on a large irregular lode, running about north-north-weet and 
south-south-east, and dipping at about 60^ to the west. The lode 
consists of a body of soft, highly decomposed chlorite schist, some 
six to eight feet m width, throughout which is disseminated a con- 
siderable quantity of quartz, botJi in the form of bunches and small 
veins running through the lode. It has no defined walls, and 
varies a good deal in size, being in one place as much as 20 feet in 
width. An underlay shaft has been sunk to a depth of 130 feet on 
the lode, which is here about six feet in width, and a drive put in 
along it at the 105 feet level for a distance of about 150 feet, and 
the lode stoped out for about 50 feet up from this level. The chute 
of gold at present being worked is about 150 feet in length, and 
dips to the north at a fairly flat angle. A main vertical shaft is 
being sunk a few chains to the north-west of the present workings. 
This is now (June, 1908) down about 200 feet. Salt water was 
struck in it at about 170 feet, at which point the country b^pns to 
get hard, being very soft and decomposed down to this point. 

This property, up to the end of 1902, has crushed 1,867*00 tons 
for 2,485' 12ozs., being at the rate of I'SOozs. per ton, the gold being 
valued at J64 Os. 6d. per oz. 
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Oasis R.C. 92u. — The lode in this lease runs almost north and 
south, and dips to the westward at an angle of about 45°. It is venr 
similar to that iu the Eileen, consisting of a belt of highly decom- 
posed schist averaging some four feet in width. It is very irregular, 
being as much as 10 feet in width in some places, and has no 
defined walls. A good deal of quartz is associated with it, occurring 
in bunches and small veins throughout the lode. The chute of gold 
being worked at present dips at a flat angle to the north. The lode 
is at present being worked from a shaft sunk to a depth of 65 feet 
near the south end of the lease. Two sets of levels have been put 
in from this shaft, one at 30 feet for a distance of 50 feet north, 
and one at 65 feet for 100 feet. Very little stoping has been done 
from either of these levels. There are also several other shafts 
farther north on the lode, the deepest of which is down 'vertically 
165 feet. These are at present abandoned, but a good deal of work 
appears to have been done from them. Water was struck at 165 
feet, and is salt. The country, as far as opened up, is very soft 
decomposed greenstone. Several other small shows are also working 
on this same line of lode farther to the south. 

Gbbat Ophib, G.M.L. 613n. — This property is situated about a 
mile and a-half to the north-east of Davyhurst township. There 
are four shafts on it, the deepest being about 90 feet. Of 
these shafts, one is vertical and two are partly vertical and partly 
underlay, while the fourth is a new shaft somewhat to the west 
of the others, which the owners * intend sinking to a depth of 
200 feet in order to try and obtain a supply of water. The country, 
as far as tested, is very soft, and consists of nighly decomposed green- 
stone. There are several parallel lines of lode running across the 
lease in a general west-south-west and east-north-east direction. 
These vary in size from a few inches to about four feet, and consist 
of bands of highly foliated greenstone — probably old faults 
or joint planes — much decomposed, and carrying a considerable 
amount of oxide of iron, and throughout which a fair quantity of 
quartz is disseminated. The gold is found, for the most part, as 
very thin scales on the faces of the cleavage planes of the schists, 
and is extremely light and difficult to save on the battery plates. 
The main line of lode at present being worked averages about four 
feet.in width, and dips at a flat angle to the north. Only a small 
amount of driving and stoping has been done on it. In the main 
vertical shaft a large body of brecciated quartz was met with at 
about 80 feet. At the time of my visit it was impossible, owing to 
no work having been done upon it, to say what the size of it was, 
or in what direction it was running; it may, however, be the 
continuation of a small north and south quartz reef which outcrops 
on the south end of the property, and on which a little work has 
been done to a depth of about 20 feet. This reef is here about 12 
inches in width, and runs on a bearing of 340^ ; its dip is vertical, 
the stone is bluish quartz, and shows coarse gold freely. 

Crushings to end of 1902, 9900 tons for 72-30ozs., being at the 
rate of '73oz. per ton. 
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T(Me showing Oold Returns from Letuten in the Davyhurst District, 
other than those already mentioned, up to the end of 1902. 











Ore 


Oold 


Arenge 


NA.MH OP 


Lbasb. 




Xo. of Lettse. 


MiUed. 
tons. 


Yield. 

OSS. 


OSS. per 
ion. 


Champibn 




« • • • • 


486U 


36-00 


17-30 


-48 


For^t-me-not 








460n 


176-00 


44024 


2-60 


Glengarry 








465u 


14-00 


1465 


1-05 


Golden Lode... 








691u 


87^0O 


88-90 


-96 


HanoTer 








664n 


4700 


40-40 


-86 


Hypatia 








663ir 


60-00 


23-20 


•46 


Jnbilee 








680u (620u) 


8900 


3300 


-84 


Lady Kate ... 








607u (456u) 


23-00 


3205 


1-39 


Macedon * ... 




f • « 




659u 


24*00 


16-35 


-68 


Melroee 




^ , 




686n (439n) 


3600 


96-35 


2-72 


Metalline 




» • i 




604n 


5400 


39-60 


Td 


Three Hills ... 




. 




672u 


40-00 


2-20 


•05 


Waihi Consols 




.. 




496u 


73-00 


168-30 


2-30 


Waihi North Extended 


 • 




479u 


11-00 


44-75 


4-06 


Wame's United 


• > • • 


.. 




491u 


3'30oZ3. 














dolHtid Mid 














•peolmena 






Sundry Claims 


• • • • 


* • • • « 


 « • 


806-06 


263-07* 


-86 




•Includ 


Ml-Mc 

ST 


>W. 


dollied and spei 


BimeDS. 
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In conclusiou, it will be seen from the following table that the 
average gold yield from the district per ton of ore treated is an 
exoeptionaUy high one, and also, as the ore value diagram shows, the 
total gold production for the whole Ularring district has been steadily 
increasing every jear. There is no reason whj, with systemjitic 
mining, together with the erection of suitable machinery, this increase 
should not be multiplied many times during the next few years. 

Synoptical Table showing total Gold Yield from the District comprised 
within the boundaries of the map, up to the end of 1902. 





Oro Milled. 


Qold Yield. 


▲Terafre 




tons. 


OSS. 


ozs. per ton. 


Mnlline 


26,198-22 


36,439*88 


1-38 


Ularring 


2,766-15 


6,632-55 


204 


Mnlwarrie ... 


7,501-69 


16.46408 


2-18 


Dayy hurst ... 


5,307-55 


8,986-25 


1-69 


JHstrict generally — 








Beini^ sundry parcels treated at Mul- 
line and Mulwarrie State Batteries 








4700 


2,027-90 


 •  


Beturns from voided leases 


2,968*30 


4.074-67 


1-37 


Total 


44,788*91 


73,625*33 


1-64 



CHAS. G. GIBSON, 

Assistant Geologist. 
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LiH of Specimens obtained from the Ularring District. 


Beeistered 

No. of 
SpecimeB. 


BflfisteTOd 

No, of 

IGcnwoope 

SoctioD. 


Name of Spaeimen. 


LooaUty. 


500B 


337 


Felnite (dyke rock) 


20 chains west of a.H.L. 3638, 
Ularring 


5009 


* • • 


Felnte (dyke rock) 


2 chains south from above 


5010 


338 


Diorite 


G.M.L. 3632, Ularring 


50U 


839 


Diorite 


30 chains S.S.E. of G.M.L. 368, 
Ularring 


5012 


340 


Qnmite (dyke rock) 


G.M.L. 811. Ularring 


5013 


• •  


Laterite 


G.M.L. 309, Ularring 


5014 


341 


Biotite granite 


Ulamng Bocks, Ularring 


5015 


342 


Felaite (dyke rock) 


Thunderbolt G.M., Mulwarrie 


5016 


• • • 


Granite (dyke rock) 


G.M.L. 606, Mulwarrie 


5017 


• •  


Goldineohist 


Great Ophir G.M., Davyhurst 


5018 


... 


Copper Ore 


G.M.L. 4650, Ularring 
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CORBIGENDA. 

Inside Coyer Page, line 20 : 

for " a Gibb Maitland/' rtad *' A. Gibb Maitland. 

Pftge 4, line 2 : 

for *' face page 4/' re<id *' face page 1." 

Page 4, line 11 : 

for " face page 26/' read " face page 26." 



Page 4, line 12 : 

for ** face page 24/' read " face page 28." 

Page 4, line 23: 

for " face page 28/' read <* face page 30." 

Page 10, line 29: 

for " Sonth-Eastem corner/' read " South- Western comer." 

Pafi^ 25, line 21 : 

for (\) after Granite, read ( . ) 

Page 26, Une 21 : 

for " While in the vicinity of the workings in the Greenstone/' 
read " In the vicinity of the workings it is in the Greenstone.' 



190*. 
WESTERN AUSTRALIA. 

CEOLOGICAL SURVEY. 



BULLETIN No. 13. 



GEOLOGY AND AURIFEROUS DEPOSITS 

LEONORA, 

Mount Margaret Goldfleld, 

C. F. V. JACKSON. 



WITH MA^ AMD aHMmT O^ SmCTIOHS. 



PBETH: 



TABLE OF CONTENTS. 





Paos 


PKfotory Note ... ... ... ... .. 


5 




7 


History of the Mt. Margatet Goldiield . . 


7 


The Leonora DiBtnct 


10 




10 


Physiogpraphj ... 


12 


VIOOJLOKJT • . . ••. •.. .** ..• . 


13 


Dutribntion and Character of the Ore Deposits . 


20 


The Tramp Mine 


21 


Tower Hill 


23 


Forrest (Leonora Main Beefs) 


26 


SonsofGwalia 


26 


Owalia South (Eastern) 


30 


StarofGwalia 


80 


Sochester 


31 


Savanah 


31 


-XjObIOu >•• ... •*. ••• ••. 


32 


Commonwealth (Grey Lode) 


32 


Leonora Gold Blocks 


33 


Clarence 


35 


jEbichmond 


36 


Clifton Hill 


36 


Pride of Leonora (Ironstone) 


36 


Ashley's United 


38 


Sons of Australia 


38 


Leases of Minor Importance — Leases Void< 


)d and Sundry Claims 39 


Production of Leases of Minor Importance 


> 39 


JJlSMUKi ••• •*• ■•• ... ... ... . 


44 



LIST OF PLATES. 

To face 

Frontiipietie. l^e Sons of Gwalia Mine and Seduction Plant ... 4 

Plate I. — High-lerel Laterite, one mile North-East of Mount George H 

Plate II. — ^Typical Outcrop of Banded Quartz in Greenstone, one 

and a-half miles South of Mount Leonora 16 

Plate III. — Outcrop of crushed Granite, Mount Leonora, Dip 56 

cioffrees MiHb ... ... ••• ... ••• •.. ... ..• ±o 

Plate ly. — Outcropping Quartz masses. Tower Hill 20 

Plate Y. — Open-cut showing the Hanging Wall of Lens and 

Character of Quartz, Tower Hill 28 

Plate VI. — Leonora Main Seefs, showing Outcrop and Workings ... 2& 

Plate y II.— Containing 24 

Fig. I. — Section at Main Shaft, Tower Hill and Sons of 
Gwalia Co.'s Leases, showing the position of Ore boflies 
along line C-D on Geological Map. 

Fig. 2.— Plan at 300 feet level showing relation of Ore bodies 
in Gwalia South Mine to those in Sons of Gwalia Mine 

Fig. 3. — Plan of workings in Quartz lenses. Tower HiU Mine 

Fig. 4. — Section 360 feet South of Sons of Gwalia Shaft. 

Fig. 5. — Section 150 feet North of Sons of GwaUa Shaft. 

Plate yill. — The Gwalia South Mine working the Southerly exten- 
sion of the Sons of Gwalia Lode, showing relative position of the 

Uvv O QU^&vO •«• ■•• ■«• ••• ■•• ■•• •■• •■• ••• «vV 

Plate IX. — The " Ironstone " Mine, showing white Kaolin and surface 

covered with Clay Lronstone 96 

LIST OF FiaUSES IN THE TEXT. 

Fig. I. — Plan showing relative position of Leonora 7 

Fig. 2. — Section of Beef about two and a-half chains South- 
west of Main Shaft, Trump Mine 22 

Fig. 3. — Section of Reef at Main Shaft, Trump Mine ... 22 

Fig. 4. — Plan showing the Southerly trend of Main Ore 

Shoot, Sons of Gwalia 2S 

Fig. 5. — Plan showing position of prinqipal reefs, Leonora 

Gold Blocks ... ... ... ... ... ... ... 33 

APPENDICES. 

i. Ore yalue Diagram, showing number of tons of Ore treated, and 
number of ounces of Gold obtained therefrom for each year 

BlZftOt? XOv ff ••• •«• •«• ««• •■• «•• •■• ••• Jm A 

ii. Descriptive Beg^ter of Specimens from the Leonora District ... 42 

MAP. 

'ological Sketch Map of Leonora. Scale, 30 chains per inch ... (At the en<i> 



PREFATORY NOTE. 




^HIS report on the Geology and Auriferous Deposits of 
Leonora is one of a series designed to treat of the different 
important mining centres of the State. No previous 
detailed report has been issued on the district, although 
reference has been made to it bj Sir John Forrest in 1869, and Mr. 
S. G^zel in 1894. The present report is the first which contains a 
geological map and sections of Leonora. The field work, upon which 
Mr. Jackson's work is based, was commenced on the 7th of July,, 
and concluded on the 10th of October. The area embraced by the 
work extending over about 70 square miles. 

The rocks of the district comprise a complex of crystalline 
schists which form the continuation of that group which is so 
largely developed in the other portions of the Eastern Goldfields,. 
and are no doubt of the same geological age, viz., Archeean. Detailed 
mapping, however, has been rendered difficult by the cover of super- 
ficial deposits which occupy such an extensive area, and effectually 
conceals important geological boundaries often in critical localities. 

According to Mr. Jackson's observations, it appears that the 
crystalline schists comprise both basic and acidic rocks. The basic 
rocks, which comprise the main auriferous series, form a belt of 
about an average width of one mile, and a proved length of 10 miles. 
This belt, however, extends much further to the North and South 
than the area embraced by Mr. Jackson's work. Some of the basic 
rocks Tgreenstones) have been converted into schists which are 
largely developed along the outer margin of the main belt, whilst 
the centre portion is occupied by more or less massive rocks. There 
seems good reason to believe that the foliated and schistose rocks 
are merely portions of one and the same mass which have suffered 
more or less dynamical metamorphism, possibly modified by chemi- 
cal action. 

All the important ore deposits are confined to the greenstones 
and their derivatives, which have yielded fully 95 per cent, of the 
total output, and on that account are worthy of careful investigation. 



The greenstones have been inyaded bj gpranitic rocks, which 
latter occupy by far the most extensive area of country examined. 
The acidic rocks are both massive and foliated ; it has, however, 
not been found possible to, in all cases, separate the different 
varieties. It is, however, quite possible that more detailed examina- 
tion than was deemed expedient would result in the recognition of 
two distinct series of granitic rocks, (a) an older, traversed by zones 
of secondary shearing, possibly associated with auriferous quartz 
reefs, and (6) a much newer and comparatively unmodified granite, 
which may be represented by the felsite dykes, which traverse the 
greenstone schists in the north-west comer of the area in the vicinity 
of the Leonora Gold Blocks. 

The exigencies of field work prevented detailed petrographical 
work being carried out, but a* series of rocks have been sliced, and as 
opportunity offers they will be microscopically examined. 

The granites and greenstones are covered in places with later- 
itic deposits, a high and a low level laterite having been recognised, 
but it has not been found possible to separate both on the map, 
hence the two varieties have been distinguished by the same colour 
and symbol. 

The ore deposits have been conveniently divided into four 
classes, particulars of which are fully set forth in the text. 

The report is accompanied by schedules of gold returns 
prepared from the latest official statistics ; these demonstrate that 
from the area embraced by Mr. Jackson's work there have been 
raised, up to the end of 1903, 881,824'92ozs. of gold, the result of 
the treatment of 420,792*50 tons of quartz, being at an average rate 
of 078ozs. per ton. 

The report, map, and sections, having been submitted to the Hon. 
the Minister for Mines, were ordered to be printed for public 
information. 

The index to names, places, mines, reefs, etc., occurring in the 
report, has been prepared by Mr. H. W. B* Talbot, the Field 
Assistant. 

A. GIBB MAITLAND, 

Government Geol<^8t. 

Geological Survey Office, 

Perth, 4th February, 1904. 



GEOLOGY AND AURIFEROUS DEPOSITS 



OF 



LEONORA 

(Mt. Margaret GoldQeld). 



INTRODUCTION. 



History of the Mount Margaret Goldfieid. 




Fio. l.--LocALrrT Map. 

Pboductiow. 

The following is a tabulated statement of the gold production 
of the total ore of the Mt. Margaret Goldfieid, as defin^ by the 
authorities : — 



PreviouB to 1897 

1807 

1898 

1899 

1900 

1901 

1902 

1903 

Total... 



oz. 

4,99210 

22,59209 

49.71777 

79,923-72 

145,688-75 

190,03215 

211.308-77 

212,49060 

816,746-06 



£ 

18,471* 
83,691 
183,956 
295,718 
639.048 
703,119 
781,842 
786,216 



£3,381,960 



* YaIim of gold. aamuiMd, £3*70 per oi. 



8 

The route followed by Sir John Forrestt when commanding the 
West Australian Expedition in search of the remains of Dr. 
Leichardt and party, crossed the now existing boundary of the 
Mt. Margaret Qoldfield, near the South- Western corner, and 
the history of the country comprising its area commences, 
^eog^phically speaking, with following extract from the explorer's 
diary of the expedition : — 

24th June, 1869 " From the summit of a 

remarkable peak, which I named Mt. Flora, I obtained a 
round of bearings, and saw a high range bearing about 
north 106° east mag., apparently about 16 miles 
distant, towards which we travelled till after dark. 

'* 25th Saddled at dawn and proceeded to 

the range, about five miles distant, and on reaching it I 
ascended the highest peak, and named it Mt. Margaret." 

From that date but little further knowledge was gained of the 
-country, or, indeed, little attention paid to it, for more than 20 
years ; and it was not until 1894 that the Mt. Margaret, or Lake 
Carey, country began to be regarded as a prosperous and rising 
district. 

In a report on the Interior Gold Kegion of Western Australia, 
{*) published in 1894, Mr. S. Goczel, describing the count^ry passed 
over on an expedition from the " Ninety Mile *' to Lake Carey, 
mentions the Lake Baeside depression, which he crossed some miles 
to the south of Mt. Leonora, and which forms the drainage area of. 
the southern portion of the field. He noted the position of the 
large outcrops of granitic rocks, which rise as a range of bare hills 
to a height of 200 feet above the surrounding country, and form, 
with a width of about five miles, the divide of the watershed of 
Lakes Baeside and Carey. Mr. Goczel fui:ther stated that a long 
stretch of country, situated at the junction of this gneissic granite 
on the west, and greenstone on the east, had already been proved 
auriferous, and he mentioned the " Bed Castle *' line of reef and the 
" Goose's Puzzle," and stated that, though rich finds had not been 
made up to that time, a number of reefs offered chances for profit- 
able mining enterprise. 

Farther east, on the range of which Mt. Margaret forms the 
highest point, he referred to alluvial gold deposits at Bed Flag, 
Hawk's Nest, and other surfiice workings, the Hawk's Nest being 
the richest. 

At the end of 1895 the population of the whole of this large 
district amounted to 730, while there were 8,400 acres held under 
mineral lease, and two 10-stamp batteries situated at Mt. Maigaret. 

During 1896 numerous new finds were reported, viz., Mt. 

Marsaret, Mt. Malcolm, Mt. Leonora, and Murrin Murrin, all then 

withm the North Coolgardie Goldfield ; and it was not until the 1st 

April, 1897, that Mt. Margaret was constituted an independent 

' ifield, formed by separating portions of the North Coolgardie and 

* Murchison Goldfield, and having an area of 42,154 square miles. 

* Report on the Minea Depertment. Perth t By Anthonty, 1805. 



Apparently, at the time, the centre of Mt. Malcolm gave 
promise of being the most important, and the Warden's Office for 
the transaction of the departmental business of the new field was 
opened there on the 10th Maj, 1897, the area being divided into 
the two districts of Mt. Margaret, 17,150 square miles on the 
eastern side, and Mt. Malcolm, 2,516 square miles on the western 
side. 

In the same year the Westralia Mt. Morgans Gold Mines was 
registered as a local company, and on the 3rd March following the 
Sons of Gwalia, Limited, which gave a great impetus to the mining 
centres of Leonora and Morgans, these two mines being now the 
chief producers of the field. The Under Secretary for Mines, in his 
Annual Report for 1898, refers to the developments of the field 
during that period as being little short of phenomenal. 

During 1899 a public battery started operations at Leonora^ 
and further copper deposits were found and furnaces erected at 
Anaconda, in the vicinity of Murrin, where similar ores had been 
previously located. The yield of gold for the year amounted to 5 
per cent, of the total production of the St^ite. Developments were 
almost equally satisfactory in the following year, 1900, especially 
in the vicinity of Mount Margaret, and to the east and south-east 
of Laverton ; and 4,539 tons of copper ore were treated at Anaconda. 
The gold yield rose from 5 per cent, to 9*6 per cent, of the State's 
total production, a proportion which increased to 10*3 in 1901, when 
the copper output from Murrin, valued at £40,738, amounted to 
rather more than half the State's total. The Warden of the field 
reported, at the end of 1901, that progress was marked more by 
attention to legitimate development of prospecting shows and mining 
at a depth than by the opening up of new country ; remarks which 
apply also to the following year, when, however, the yield of copper 
showed a falling off, and the output was only valued at j66,852. 

The gold production, nevertheless, maintained a satisfactory in- 
crease, and in April, 1902, a slight alteration was made in the 
administration of the field, by the creation of the new district of 
Morgans ; the centres being now Malcolm, Morgans, and Laverton, 
the relative importance of which, as producers, is shown by the 
following comparative statement : — 



1908. 



District. 


Popnlfttion. 


Productioii* 


Malcolm (induding Leonora) 


2,170 


OB. 

88,842-92 


Morgans 


1,1U 


69,091-65 


Laverton 


2,741 


63,374-30 
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It appears, therefore, that since 1896 the record of the field has 
been one of continuous prosperity. A number of townships have 
grown up round the more important mines, and while the population 
of the field has increased from 730 to 6,025, the annual ^old pro- 
duction in the same period has risen in value from JS83,591 in 1897, 
to ^781,842 in 1902. 

It is not inappropriate to add that, speaking generally of the 
-country passed over on his expedition in 1869, Sir John Forrest 
remarked : " As for minerals, I am not sufficiently conversant with 
the science to offer an opinion, except that I should think it worth 
while Bending geologists to examine it thorov^KLy. 



LEONORA DISTRICT. 



HISTORY. 

The following table shows the total gold production of the 
Xieonora District : — 

Pboduotion. 







0Z8. 


£ 


PreviouB to 1897 . . . 


11210 


415* 


1897 




9,056-91 


33,511 


1898 




... 19,475-37 


72,059 


tl899 




... 27.673-87 


102,893 


11900 




... 60,084-61 


... 222,813 


1901 




... 72,00818 


266,430 


§1902 




... 68,804-58 


264,577 


1903 


« • • • • « 


... 74,609-30 


276,054 




ToW ... 


... 331,884*92 


... £1,227,760 



The township of Leonora is the present terminus of the 
Eastern €k>ldfields Railway, situated 323 miles to the east and 
225 miles to the north of Perth. 

The Leonora district forms portion of and occupies the south- 
eastern corner of the Mt. Margaret Q-oldfield, and its early history 
therefore also begins with the West Australian Exploring 
Expedition in 1869; not merely in a general sense, however, but, as 

* Vftlue of gold, aamimed, £370 per ox. t Ten stampe woi^inc at Sons of Owalia. 

t Sixty itamps working at fiona of Owalia. { Bona of Owalia ontpnt a«ii^»iA>«^, Jfiniiig 
«o«t8 deereoaed, proflta increaaed. 
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is worth J of note, the countiy was trayersed and examined in some 
detail. Quoting the para^aph from Sir John Forrest's memoirs 
especially referring to the locality: — 

20th June, 1869. .* . . . . " Prom a bare granite hill 
about one mile from camp, I saw a high hill bearing north 
81° 3(K east mag. about 25 miles distant, which I named 
Mt. Leonora; and another bearing north 67° east mag. 
about 25 miles distant, which I named Mt. George. Intend 
proceeding to Mt. Leonora to-morrow." 

21st June *' Steering towards Mt. Leonora, 

over some tolerably grassy country, we reached it at sun- 
down, and not finding any water, camped without it, with 
very good feed; in south latitude 28° 53' by meridian 
altitude of Lyrs (Vega) and AquilsB (Altair), and in 
longitude about 121° 20' east." 

Thus is recorded the earliest history of the landmark fiom 
which the district derives its name. 

In tracing its mineral history, it seems probable from what has 
already been said with regard to the Mt. Margaret goldfield gener- 
ally, that the deposits mentioned by Mr. Goczel in 1894 include all 
those which were first known within its boundaries, and it is unlikely 
that there was then any minima iu the district ; though alluvial gold 
appears to have been discovered by fossickers not long afterwards. 

It is generally agreed that the first discovery of an auriferous 
formation which led to more extensive search, and ultimately 
brought to light the valuable deposits now being worked, was made 
in 1896, by two prospectors— Sullivan and Weddeck — who, like 
most pioneers, arrived on camels, probably from Menzies or Niagara, 
the then nearest centres. 

They discovered gold showing in a quartz outcrop about one 
and a-half miles north-north-west **f the present township. Their 
lease. No. 4048, now the site of the public crushing battery, and 
known as the Johannesburg, was applied for on the 11th March, 
1896, and surveyed on the 18th November of the same year. It 
has been forfeited and held again at different dates and under 
different numbers, i.e., 238t, 152o ; but, except that a good deal of 
rich gold was obtained from a large boulder forming part of the 
outcrop, there is but little authentic information concerning it. 
After the rich surface stone was worked, however, and a shaft put 
down, the ore proved too low grade or the vein too small to be 
payable. Occasionally fossickers are said to have obtained small 
parcels, the returns of which are no doubt included in the statistics 
under the head of " Sundry Claims," with the exception of a single 
crushing in 1902 of eight tons, which yielded 5ozs. of gold. 

The two original prospectors were followed closely by others, 
and the next find of importance was made by McPhie and party, 
who discovered a reef two miles farther north, and pegged out 
Lease No. 195c, known as the " Great Wonder," now the " Leonora 
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Gold Blocks." The application for this lease was made on the 3rd 
June, 1896, while that for Lease No. 4268, containing the outcrop 
of the Sons of Qwalia lode, appears in the official register dated the 
2nd June, 1896, though which of the two takes precedence as 
regards the discoyerj of the deposit is not recorded therein. 

A great number of leases were quickly taken up surrounding 
those held by the lucky prospectors, and, as shown by depart- 
mental records, the progress of the district as a mining centre has 
been extremely rapid : a result, however, in great part due to the 
richness of the Sons of Gwalia lode, and intimately connected with 
the development of that property on a large scale after its purchase 
from the prospectors by Mr. G. W. Hall in 1896 for the sum of 

je6,ooo. 

From 77 per cent, of the total in 1897, the production of this 
mine had risen at the end of 1902 to 93 per cent. ; and the total 
output of the field for the same years amounted to 9,057*1 7oz8. in 
1897, and 68,804'58ozs. in 1902. The increment added by the 
public battery, which started operations in 1897, and has crushed 
to date 10,960'5 tons for a yield of 10,153*82ozs., amounts in value 
to ,£38,58318. 

The accompanying geological map comprises an area of 70 
square miles, hereinafter referred to as " the district." 

It is bounded by an east and west line at Mount George, 4| 
miles to the north of Leonora, and by a similar parallel at Lake 
Baeside, 5 miles to the south. On the east and west by meridian 
lines 4 miles and 3| miles from the towDship respectively. 

PHYSIOGRAPHY. 

Approaching Leonora from the south, the general appearance 
is that of a long ridge of more or less pointed hills, extending with 
a north-westerly axis to Mount George ; and in a southerly direction 
beyond Mount Leonora to Lake Baeside. The altitude of Mount 
Leonora and Moimt G^rge, which form the most prominent 
features, being 250 feet and 225 feet respectively above the sur- 
rounding plains. 

This ridge, running diagonally from north-west to south-east, 
forms a natuml division of the district into two parts, which it has 
been found convenient to refer to in the following pages as the 
eastern and western side of the area. 

On the west are wide flats extending with an imperceptible 
slope to the eastern side of the Lake Baeside saltmarsh, which 
stretches in a north-westerly and south -easterly direction for at 
least 100 miles, and of which the deepest parts are occupied by salt- 
water pools, and then dried up beds. 

The country to the east, though largely occupied by fiats, is 
rather more broken. 
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The district forms portion of the eastern irotershed of Lake 

Kaeside, the divide between this and the Lake Carej drainage area 

l)eing approximately 12 miles to the east, while in a westerly direo- 

tion, at a distance of from 4 to 5 miles, the country begins to fall 

i»wards the Lake Barlee 



Mr. G^zel, in 1894,* writing of the Interior Goldfields of 
Western Australia, refers to them in general terms as being 
isituated in a region having very slight, if any, drainage towards the 
sea: ''Absorption, evaporation, and perctolation to the saline flats 
And salt lakes balancing the rainfall.'* The altitude of Leonora, 
but slightly different from the other goldfields, is about 1,220 feet 
:above sea level ; and the annual rainfall of the district, so far as 
records have been kept, has varied from a minimum of three inches 
in 1897 to a maximum of 1216 inches in 1900, or an average for 
the six years of 7'42 inches. 

Belatively speaking, the district is well provided with water, 
that first met with in the mine and well shafts being freely made 
use of. This supply is generally obtained at about 60 feet, but at 

ja, shallower depth in the alluvium to the west, where several areas 
have been selected for cultivation. The water obtained from the 
upper levels, though containing a fair proportion of lime and 
magnesia salts, is used for boilers; and, suffice it to say, with 

•certainly not more than the average inconvenience attendant on the 
use of such water on the goldfields, where the necessary boiler- 

-eleaning resulting on the presence of a considerable proportion of 

solids has frequently to be undertaken. 

Tanks are chiefly relied on for drinking water, but the town- 
ship is provided with a gravitation supply, the water being 
•obtained from a well and raised to an elevated reservoir by a 
powerful windmill pump. 

GEOLOGY. 

Broadly speaking, the district may be geologically defined as 
an area of crystalline schists ; of which by far the greater portion is 
-covered by recent superficial and alluvial deposits. These latter are 
in most cases derived from the accumulated detritus of the older 
rocks, while metamorphism has not in general been so great that 
the nature of the rocks themselves cannot be distinguished ; and 
:aocording to the acid or basic character of the original form, a 
geologicaJ division made conformable with the general scheme of 
rock classification. 

In point of geological age, also, the rocks can generally be 
recognised as referable to, in fact, part of the same group so largely 
developed in the Eastern districts, and outcropping, as they do, at 
•either one or another of the mining centres thus situated. 



* Ad interim Report on tha Department of ICinef , 18M, pp. 24, 85. 

Fertli : B7 Anthoritj, 18M. 
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Oeologists, writing of the Goldfields,* hare deseribed them a» 
being divisible into three sectionB — Granites, Gneisses, and Schists; 
and on this basis have assigned a more or less definite position to 
each, thus : — 

" The first auriferous belt of hornblende, mica, or talc schists 
(about 20 miles in width) extends from the Southern Cross Gold- 
fields in a south-easterly direction to the south coast, and in a 
north-westerlv direction to and beyond Cue, in the Murchison 
Goldfield. 

"The second auriferous belt, similarly composed, includes 
Coolgardie, Kalgoorlie, and extends with a parallel axis, and with a 
width not yet explored, from Norseman on the south, through the 
Pilbarra Goldfield, to Egina and Mallina on the nort.h-weBt coast. 

" The Leonora District, in fact the whole of the Mt. Margaret 
Goldfield, IS included within the second auriferous belt ; the country 
between the belts and to the west being occupied by the above- 
mentioned granites." 

At the same time the granites, gneisses, and schistose deri- 
vatives were classed as Archssan rocks, and have been most 
frequently thus spoken of by other geological observers ; while the 
diorite, diabase, pyroxenite, with the hornblende and chlorite schists, 
have been most generally referred to as " paleozoic greenstone." 

Both granite and greenstones are represented at Leonora, and 
an examination of the small area, though not affording any new 
evidence as to the exact geological age of the formation, raises the 
question of the ages of the rocks within it, in so far as the relation 
is concerned, of the greenstones to the granites, to which discussion 
in this respect is practically limited, for though each division 
undoubtedly contains more than one primary form, further separa- 
tion is impossible owing to so large a proportion of the area being 
completely hidden from view, as well as to the highly decomposed 
state of the schists where outcrops can be examined. 

The crushed rock forihing Mount Leonora, as well as the 
smaller areas to the north and south, is no doubt of intrusive 
origin and of later age than the greenstones, as also probably the 
remainder of the granite area represented ; but further evidence in 
support of the latter general conclusion would be more satisfactory. 

Superficial Accumtjultionb. 

The development of recent accumulations in the district is very 
extensive, as indeed has already been noted on almost all our Eastern 
Goldfields ; but there are many important features with regard to> 
tiiese residual deposits and their distribution at Leonora, where in 
one form or another they cover all except the most elevated areas. 

On the eastern side, occupied by the granitic schists, the 
surface is covered by the usual soil resulting from the decomposition 

* IfiBing Handbook to the Colony of W.A. Harnr P. Woodward, pp. 86. S7. 

P«rth s Bj Authoiity, 186s. 
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of the Bchiste in eUu, which, in the depressions, has accumulated 
to a verj considerable deposit forming wide sandy flats. The 
higher portions, however, from which the finer products of degrada- 
tion have been removed, are more frequently covered by quantities 
of ironstone, consisting of fragments of highly ferruginous clay, 
representing those portions which have become hardened, and 
-charged, no doubt by a concretionary process, with the iron of the 
original rock mass, now become to a great extent bleached and 
•decomposed. 

On the western side the superficial covering is probably in 
great part more of an alluvial character, no doubt of considerably 
greater thickness ; and to it, even now, are being added the more or 
less sedimentary accumulations of Lake Baeside. The waters of 
this lake, in addition to the deposition of mechanically suspended 
silt, have left in places, chiefly as a result of evaporation, a 
siliceous residue of lime salts, particularly at the outer margins. 
In some cases the lime is sufficiently free from other substances to 
form, when burnt, a local supply for building purposes, but as a rule 
is too impure. 

Apart from the influence which the existence of the salt pools 
or lake may have had upon its present form, practically the whole 
of the material filling the depression on the western side appears 
to have been derived from the disintegration, in situ, of a previously 
existing residuary deposit, i.e., the ironstone gravel, which bears a 
comparable resemblance to the laterite of such wide distribution 
throughout India and Ceylon. 

This formation, the remains of which are shown on the map, 
-either in the high level or low level form, no doubt not only covered 
the greater part of this area, but extended through the gap in the 
dividing ridge known as the " Qorge " for a considerable distance 
beyond the limits of the map. These laterites are a typical formation 
of the Eastern Goldfields, and both types are represented in the 
XiConora district. The high level form, of a dark brown colour, is 
the more highly ferruginous ; and is often of pisolitic appearance, 
or shows a brecciated structure at the base, due to the detrital rock 
fragments becoming re-cemented into the mass, which may be a 
•compact impure ironstone. 

The deposit now only occurs in the form of detached outliers, 
sometimes presenting a vertical cliff face from 15 feet to 20 feet in 
height (Plate I.) ; and where the original surface can be examined, 
the highest portions are found to be at an elevation of from 80 feet 
to 100 feet above the mean surface level. This corresponds with 
the observations in the Coolgardie Goldfield, where a sample was 
found to contain, as oxide, the equivalent of 25 per cent, of metallic 
iron, and one recently collected in the neighbourhood of Boogardie, 
as much as 51*67 per cent, and 11 '46 silica. 

The low level variety is of much greater extent, and between 
the areas occupied entirely by this formation and the more recent 
iklluvium, it is often difficult to differentiate on a merely superficial 
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examination. The deposit is more of the nature of a ferruginons; 
clay, which, bj the aevelopment of concretionary structures, ha» 
become nodular, particularlj in the upper porticms, the iron 
nltimatelj app<>aring on the surface in the form of fine red dust 
and hard brown ironstone pebbles. 

The origin of these laterites, both here and also in India, 
appears to have been a subject of some speculation ; but of the 
deposits at present under discussion, while the low level Tarietiea 
have in great part a det rital origin derived from the high level form, 
there is no evidence suggesting that the latter have been formed 
otherwise than in situ. 

Underlying the deposits above described, and between them 
and the original rock masses beneath, there is almost always a thia 
stratum of calcareous material, locally called " cement," a formation 
which follows the contour of the rock surface and varies from a 
few inches to a few feet in thickness, and, being intensely hard,, 
its removal requires the use of explosives. 

This occurrence, also, is by no means uncommon, nor, indeed, 
limited to Western Australia, as a description of an almost identical 
occurrence has recently been published in the Transactions of the 
American Institute of Mining Engineers, Vol. XXXI..* ba article 
which supplies a comparison for those of our own State. 

The material consists of an earthv limestone or travertine, often 
containing a breccia of rock fragments, and, like the other super- 
ficial deposits already mentioned, has .been formed in situ. The 
cementing substance chiefly composing it has been derived from the 
decomposition of the lime-bearing minerals of the underlying rocksr 
and the process and formation one of solution and redeposition. 

Finally, with regard to the superficial deposits as a source of 
gold— the first type only, i.e., that covering the granite schists on 
the east, can be said to have yielded alluvial gold in the sense of 
the term ordinarily understood in Western Australia. 

The others have only served to hamper the operations of 
prospectors, and often, even when the proximity of an auriferous 
reef has been proved by the occurrence of gold in the surface 
boulders of quartz " floaters," its position has never been located. 
That such remarkable success has been met vrith can only be 
regarded as an argument in favour of further expectations. 

The G-bbenbtonbs. 

The group of rocks comprising both massive and schistose 
forms to which the term greenstone is now being generally applied, 
have by far the greatest economic importance of any in the district ; 
and with the extension of mining operations, an accurate knowledge 
of their extent and relation to the other rocks becomes second omv 

* Th« Caliohe of R. ▲rfsona, Wittiaat F. BUke, Tiwama, Am. Inst. M.fi., UOB, VoL. 

^^xi., pp. 890. an. 
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in importance to a knowledge of the ore-bodies within them, which 
jield from 60,000oz. to 70,000oz. of gold annoallj, or 95 per cent. 
of the total output. 

The formation occupies a diagonal strip of the map, and must 
be regarded as a single area of basic rock, which has been more or 
less crushed, foliated, or completely converted into schists, the 
latter structure being on the whole the most usual, and to such 
schistose zones the aunferous reefs are almost entirely confined. 

An examination of the area enables those portions which are 
occupied by the completely schistose rock, ** greenstone schists," to 
be distinguished from those occupied by the massive and foliated 
greenstone ; and furthermore, to the recognition of more than one 
▼ahety of basic or ultra-basic rock ; but not only is any further 
separation impossible, but, for reasons already stated, no satisfactory 
evidenoe is available with regard to the geological relation of the 
several varieties. 

The greenstone schists are most largely developed on the outer 
margins of the main belt, in juxtaposition to the granite rocks, and, 
while the middle portion is occupied more or less by massive rocks, 
form two fairly well defined strips extending the whole length of 
the map. Those on the western side contain nearly all the 
important ore-bodies, and are of nearly the same composition, and 
similar in their characteristics, to the schists derived from similar 
rocks, " chlorite schists," occurring elsewhere. 

The g^reenstone on the eastern side of the belt is found in an 
even higher state of metamorphism ; a considerable development of 
the remarkable banded and hematite-bearing quartz forming one 
of the most noticeable features of the district. Along the summit 
of the ridge extending from Mount George to Leonora, and thence 
to Lake Baeside, outcrops of this quartz are found in the form of 
bands, or lenses, from 10 to 50 chams in length, and from 1 foot to 
100 feet in thickness ; and projecting several feet above the surface 
in the form of parallel-sided bars. (Plate II.) 

They follow the general dip and strike of the schists, which 
have been altered by leaching and other processes for a consider- 
able distance on either side ; and appear to be similar to those at 
Bardoc, and to the occurrences mentioned in several reports on 
other goldiields, where their position is ascribed to '' an old fault or 
line of joints along which the greenstones have been highly 
foliated." In the Boogardie and Lennonville Districts * they are 
aunferous, or associated with the auriferous deposits. 

Their ultimate form seems to be due to a lode-forming process 
in the zone of weakness above referred to, but except in one instance 
at Leonora — " The Savanah Lode " — gold has taken no part in 
their mineralisation. 

Specimens can be taken from the same outcrop of white quartz, 
of a banded quartz, and of a dark blue or grey compact variety 

* LennonTiDe, Mt. Magnet, and Boofcardie, Bulletin of the Oeolocioal Surrey of W.A.^ 
No. S, pp. 16, 17; C. O. Gibeott. Perth : B7 Avthoiltj, 1908. 
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having in a hand-specimen the appearance of a felsite ; under the 
microscope, however, slices from specimens [5101, 6102, fi2S32]* appear 
wholly as minutely crystalline quartz, containing a little iron oxide; 
the different appearance being due to the arrangement of the latter 
in bands, or in the blue grey variety to a more minute quartz 
mosaic and a more even arrangement of the iron. 

The massive and foliated greenstone occupies, roughly 
speaking, the centre of the greenstone belt, being much more 
prominent at the northern end than at the southern end of the 
field, and an examination of the outcrops for specimens, which 
might serve as a guide to the original nature of the rock, does net 
furnish satisfactory evidence, since in almost every instance the rock 
is too decomposed for microscopic examination. 

The best preserved specimen [60B8]* consists of decomposed 
hornblende with plagioclase, and has been essentially a hornblende 
rock, while in sections of the others, which are aU more or less 
crushed, the ferro-magnesian mineral shows complete conversion 
into chlorite ; and the rock slices under the microscope are similar 
in appearance to those cut from specimens of the greenstones 
occurring at Goolgardie and Kalgoorlie, which have weady been 
described in detail, f 

One Specimen only need be referred to [5008]f which is in a 
very fresh condition, the rock being a diabase consisting of 
ophitically-arranged plagioclase and augite. I think it probable^ 
however, that this rock is of later age than the basic rocks else- 
where. The specimen was taken from an outcrop of large round 
boulders occurring in an area of greenstone near the iunction of 
the telegraph lines to the north-east of Leonora, and the outcrop 
itself occurs on a flat, and is surrounded by superficial deposits ; 
but the remainder of the area, of which an examination is possible, 
consists of a rock similar to that occurring elsewhere. 

Thb Gsakitic Bocks. 

The existence of natural boundaries, as well as the considera- 
tions already referred to with reeard to ihe greenstones, renders it 
advisable to similarly separate the granitic rocks into subdivisions 
of massive or foliated and completely schistose, though rocks are 
found grading from one type to the other. 

The massive and crushed rock in which the original granitic 
structure can be recognised lies on the west, forming as it were a 
buttress, against which has been thrust the more schistose coimtry 
to the east. Mount Leonora, with an elevation of 250 feet, forms a 
etriking example of an intermediate stage of crushing and adteration 
(Plate IIL), Uie rock having assumed a laminated form due to the 

Sressure and weathering into large, more or less, rectangular blocks, 
ther small areas occur to the north and south, and appear — the 



TIM flcnras pa hMkvgr type 100881 throoc^out Ul4 report r«f!nr to the naabara of tto 
■P«jim«n« •• •ntored in ilM l>op«rtmeiit«l OollMtton BMglmtmt. 

t NotM fzom the Depertmeatal Labontory, Geological Snnrej of W.A., BoUetm No, fi 
pp. 82, 63. B. 8. SImpeoii. Perth : By Anthori^j, IMS. 
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soatbemmoet one, at leaat — to be oompletelj included in the 
firreenstone ; but owing to the general leaching and alteration which 
has taken place, it is difficult to determine this point with certainty. 
The relation of these rocks to the greenstones has already been 
referred to on page 17. 

Outcrops to the west are few, but the specimens collected show 
the predominating rock to be a gneissic granite ; and the ferro- 
magnesian mineral, of which it appears to contain in some cases 
very little, was no doubt chiefly a dark mica. 

The area to the east is distinguished from that to the west by 
the original form being in no case recognisable, and also by the 
extent to which the rocks have been effected by the agencies of 
decomposition. The result appears to be general, but there is a 
zone within the formation in which the process has continued to a 
very great depth. The original rock comprising this zone consisted, 
in its metamorphosed form, of a white fine-grained micaceous schist, 
and no doubt several varieties of granitic rocks occurred in the area ; 
but the chief development has been that of a porphyry. 

Sections Nos. 410, 411, of specimens [5096] and [5097] show 
imder the microscope a minutely crystalline base with porphyritic 
quartz. No. 411 showing both porphyritic quartz and felspar — a 
quartz felspar porphyry. As far, however, as any evidence of relative 
geological age is concerned, these schists must be classed with the 
giranites. 

The following table gives a series of analyses made in the 
Survey Laboratory, under the direction of the Mineralogist and 
Assayer, of different varieties of the rocks referred to above : — 

Table of AnaJyges of Bocks from Leonora Dietrid, 





a.s.M. 


G.S.M. 


G.S.M. 


G.S.M. 


1 
G.S.M. 


G.S.M. 




5,069 


5,068 


5,087 


5,086 


5,099 


5,064 


SiO, 


47-70 


60-98 


42-17 


53-09 


76-22 


76-71 


CO, 


1-85 


Nil 


6-70 


6*33 


Nil 


• •  


0X0, 


•62 


•79 


■66 


•98 


•86 


•66 


H,0 (Comb.) 


6-62 


1-08 


2-97 


•66 


3*72 


•24 


Na.O 

K,0 


•48 


409 


•45 


809 


•08 


•07 


•38 


•10 


•26 


•03 


201 


•11 


MgO 


22-49 


4^70 


2471 


3*36 


•70 


•06 


CaO 


•69 


970 


406 


616 


66 


•66 


BfnO 


1-88 


1-25 


•65 


• • • 


Trace 


 • • 


FeO 


7-38 


836 


8-18 


1-73 


•  • 


• •♦ 


Fe.O, 


1-60 


•87 


» • • 


4*36 


3*62 


170 


Al.O, 


9-99 


1709 


9-29 


1603 


12-66 


20-08 


Fe 


 • • 


•09 


•13 


•12 


• •  


•  • 


S 


• •  


-10 


•16 


•14 


• • • 


• • • 


H.O (Hyjf.) 


-21 
100-69 


05 


•02 


•06 


•32 


•21 




99*24 


100*19 


10O03 


100-64 


100-40 


Sp. Or. 


206 


2-96 


286 


2-73 


2-47 


2-81 
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5nB.--8ohiato8e Greeostoae (talcoee). Tower Hill Leaae No. 4887. AnjOyflt, 
. G. C. WillianiB. 

5086.— MftBsiTe Groenatone. Tower Hill Lease No. 4387. AmOyst, C. C. 
WiUianiB. 

5067. — Schistoee Greenstone (chloritic). Tower Hill Lease No. 4800. Analyst, 
C. C. Williams. 

5086. — Altered Greenstone. Half-a-mile East of Mount George. Analyst, 
C. C. Williams. 

5090. — Massive Greenstone. Quarter of a mile north of Pride of Leonora 
mine. Analyst, C. C. Williams. 

506i. — Crashed Granite. Near Trigonometrioal Station, Leonora. Analyst, 
C. C. Williams. 



Distribution and Character of tlie Ore Deposits. 

With the system of mapping adopted, the ore deposits con- 
Tenientlj fall into four classes, according to the rocks in which thej 
occur, but there is similarity throughout in a lenticular habit, and 
particularly in the tendency to follow the planes of foliation of the 
containing rocks. The term " bedded- vein," however, is in no way 
applicable. 

In the granitic rocks to the west there is only one representa* 
tive in the " Trump " mine ; while at the junction of these rocks 
with the greenstones, where the remarkable masses of quartz 
("Quartz Blows") have been developed (Plate IV.), "the Forrest" 
and " Tower Hill " deposits alone are auriferous, the latter being of 
very great size. 

The "Leonora Gold Blocks," " Sons of Gwalia," and "Owalia 
South," with numerous other smaller occurrences, are examples of 
lodes and reefs wholly in the greenstone ; while the " Lady Lena," 
" Ironstone" (Pride of Leonora), and " Sons of Australia " (Camel 
leases), are deposits in the granite schists. 

There is a great variation in the thickness of the reefs, which 
in every case consist essentially of quartz : with, in the unoxidised 
portions, both iron and copper pyrites as associated minerals, the 
latter being regarded by prospectors as an indication of richer stone. 

So far as their permanence at a depth is concerned, the 
workings, as a rule, have been entirely confined to the oxidised 
zone above water level ; but from the information available, there 
is no reason to anticipate anjr failing in this respect, and in the 
Sons of Gwalia — a somewhat isolated occurrence in this district, 
howe?er— development is being satisfactorily carried on at a depth 
of over 1,000 feet. 

Of alluvial deposits, there are at most only two examples — that 
known as the " Specking Patch," at the north-eastern comer of the 
map, and a small area close to the Forrest mine. With regard to 
the former, where the workings extend over 80 acres, there is very 
little information obtainable, except that a good deal of alluvial gold 

obtained, the largest piece being a nugget of 32ozs. 
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A great namber of shafta were sunk Uiroagh the superficial 
•deposit just to the north of the Forrest mine, and it appears that 
seTeral of these with the most easterly situation ^ bottomed" on a 
deposit precisely similar to the **pug" obtained in the so-called deep 
lead at Kanowna.* 

This material was somewhat stratified in appearance, and in 
«ome places the joint surfaces showed films of gold, which I have no 
doubt was of secondary origin and derived from the northerly 
•extension of the Forrest reef. 

The Mines. 
The Tbump Mine. 



^^OT^^B« 


Total On. 


Total Oold.t 


Artnge 
Grade. 


No6. 268c, 482c 


tons. 


osa. 


osa. 



t To end of 190S. 

The leases are situated three miles north-west of Leonora, 
^jacent to the Lawlers Boad on tho western side, and the discovery 
of gold thereon, one of the first finds in the district, was made by 
Messrs. Collins, Armstrong, and Boach, in 1896. Some remarkably 
rich ore was obtained near the surface, the first parcels being 
•crushed at Menzies, and a syndicate, comprising most ot the 
original prospectors, at present own the property. 

The deposit is interesting, both from its form and position, as 
it is the only payable one which has so far been found to the west 
of the Greenstone. 

The strike of the outcropping portion of the vein is S6 degrees 
^ast of north, and the average dip about 12 degrees to the south ; 
but farther from the surface, just above the water level, there is 
-evidence of a steeper dip. 

The prominent feature in the mine consists of a main quartz 
vein foUowinflr the planes of foliation of the crushed granitic rock, 
which has been squeezed up, and a system of joints developed in the 
form of an anticline. Though the deposit generally follows one of the 
main partings of the rock, occasionally a portion has taken an 
upward course and finally followed a parallel parting above, so that 
the workings are very irregular, and it is difficult, without the aid 
of a plan, to trace its general course. 

An outcrop is visible for a short distance to the east, but no 
trace of the reef could ever be found near the surface to the west of 
the main underlay shaft. 



*Bepovt on the ao-eaned deep lead at Kanowna, BnUetin No. 8 of the 0«olo|iflal Survex 
of W JL., pp, n, 88. T. Blatehfocd. Perth : By Authority. 1809. 



The reason for Lhis ia evident on an emmination of the work- 
ings, which also leads to the conclusion that the vi-iii is in the form 
of a. suddle, the axis of which has aji east and west direction, and a 
slight dip to the west. At 250 feet, in the shaft, a long drive to the 
west, b^inning with a slight upward incline, follows the vein, 
which at first Lad a southurlv dip. but becoming quite flat and thea 
assuming a northerly dip, there is a cnnaiderable fall to the end of 
the drive ; which has thus passed over the cap of the saddle about 
30 feet below the surface (Fig. 2). 
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The auticliaal tendency can be well seen on eiamiuing the 
rocks near the working shaft, and in an old shaft just to the north 
the reef appears to have been cut at a dtptb of 23 feet, lying in an 
almost horizontal position (Fig. 3). 



KCTWN Of Iffl n HMI Min —^ TRUMF MINI 

All well as these indications pointing to the existence of a 
northern leg, the formation of the deposit in a fissure, which owes 
its shape to the contortions which the gneissic rocks have under- 
gone, suggests the possibility of an arrangement similar to that of 
the ore bodies in true saddle reefs. Prospecting operations, so far, 
have been chiefly directed towards testing the continuation Uy 
the south of the main vein already worked. 

In this respect it may be mentioned that a water shaft about 
200 feet south of the outcrop, aft«r passing through the main vein 
at 14 feet, cut at 50 feet a small gold-bearing vein apparently 
dipping in the same direction and at a greater angle (65 ). In 
addition to shafts, three diamond drill bores were put down at a 
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mean distance of about 15 chains to the south, but the particulars 
and results regarding them are only know^n to Messrs. Bewick, 
Moreing, & Co., by whom the work was undertaken. 

Besides those following the foliation of the rock, there is a 
«3rstem of vertical or highly inclined veins, with a similar east and 
west strike ; but apparently they do not carry payable gold, as they 
have in no case been removed. 

Work has been carried on from an underlay shaft following 
the deposit for 400 feet, and at 240 feet the main vein is divided 
by a " horse " of less crushed granite ; the lower arm having been 
followed and worked. Levels have been driven to the east at dis- 
tances of 100 feet, 250 feet, and 300 feet, and to the west at 100 
feet, 250 feet, and 270 feet, the bulk of the stoping being on the 
east. Development work, however, is now chiefly on the western 
side of the shaft, and has, up to the present, been entirely confined 
to the portion of the deposit above water level. 

The main quartz vein, which is sometimes several feet in thick- 
ness, is flanked by smaller strings and veins, and the ore obtained 
contains a good deal of decomposed rock, which carries gold, pro- 
bably in the filling of the joints. This associated rock has a 
noticeably bad effect on amalgamation, and an examination by the 
Departmental Mineralogist of a sample of the ore [5832], taken from 
the battery floor, showed it to contain, in addition to the ordinary 
constituents of a granite, the minerals pyromorphite (phosphate of 
lead) and mimetite (arsenate of lead) ; to which, as well as the 
large proportion of kaolin present, the interference with the process 
is due. 

Ths Tower Hill. 



LeiM. 


Total On. 
toiu. 


Total Gold.* 


Onde. 


No8. 218c, 210g 


ou. 

I,lft2'05 


on. 

0*33 



*To end of 1906. 

The Leases, which were taken up early in 1897 by a prospector 
named Breen, are situated one and a-quarter miles south of 
Leonora, just to the west of the railway line, and are at present 
the property of the " Octagon Explorers, Ltd.," by whom nearly the 
whole of the prospecting work has been done. 

There are several remarkable features about the deposit, which 
forms the best example of the occasionally auriferous nature of the 
quartz masses in the district. 

A reference to the map will show the position of the principal 
quartz bodies. They are generally in the greenstone schists almost 
at their contact with the granite, but instances occur in which they 
are situated wholly in the latter rocks. 
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Throug^hout them all there seems to be a strong tendency to a 
lens-shaped plan, but there is not much information, to a greater 
depth than 500 feet» bearing on the question of their form in a 
vertical section. 

All in the vicinity of Tower Hill are said to carry gold, but the 
operations of the syndicate have been chiefly confined to those at 
the north end, which are so closely associated as almost to form one 
continuous deposit, with an average strike in a north and south direc- 
tion and a dip to the East of 45 degrees, similar to that of the schists. 

Fig. 1, Plate YII., shows the position and the relation to the 
granite and greenstone of the deposit worked by the Tower Hill 
Company, which is by far the largest of any, and attains a width of 
80 feet measured horizontally in the deepest crosscut. 

The whole width, moreover, is composed of white quartz, which 
shows signs of crushing, and consists of a series of more or lesa 
solid portions running in distinct bands, with the space between 
filled with a more broken variety, there being a rough system of 
parting planes, along which it is broken down in blocks. (Plate Y.) 

There is scarcely, if any, associated rock, except at the outside 
near the hanging wall, where thin laminae of schist are found in the 
quartz, some of the surfaces showing signs of slikensiding and thin 
scales of gold. 

Some of the quartz lenses or " blows " contain areas of quarts 
and dolomite, the latter being ferriferous, which gives it a red 
colour ; and there are also traces of copper carbonates, though not 
in the main deposit, where the whole of the gold is in an amalgam- 
able form. 

The first work of the prospectors was a large open cut, but 
subsequently shafts were put down to about 75 feet (water leve')r 
and the quartz explored by a system of drives. (Pig. 3, Plate VII.) 

The quantity and value of the ore obtained have already beea 
stated ; but as regards the distribution of the gold in the deposit, 
the question is a difficult one to decide. Some information relative 
to its continuance has been obtained by a bore put down on the 
eastern side, which cut the hanging wall of the quartz at a depth of 
366 feet 6 inches, and passed through the footwall at 501 feet 
6 inches. 

It appears that at this point the gold was not evenly dis- 
tributed, but chiefly occupied more or less definite positions "in the 
upper half and lower half of the quartz body. Further than thi» 
there is no evidence bearing on the question. 

A reference to the map will indicate the numerous other quarts, 
masses, the only similar deposit of importance hemg that known aa 
the Forrest. 
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Thv F0BBK8T. 
(Leonora Main Rerfa,) 
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* To end of 190S. f Indadea 60*25 otmoea from epedmena. 

The leases are situated two miles north-west of Leonora, and 
about a quarter of a mile west of the Lawlers road. 

The reef was discovered by Messrs. Smith and others during 
1896, and these original prospectors obtained most of the gold 
which the mine has yielded ; the ore being crushed at the North 
Star battery. Mount Malcolm. They worked to a depth of about 
60 feet, when the rather large supply of water put an end to their 
operations. The property then passed into the possession of a 
Perth Syndicate, finally the Leonora Main Beefs Company. 

The deposit which has also a north and south course, but is 
almost vertical or with a slight tendency to a westerly dip, is of 
similar type to that of the Tower Hill, though rather more of the 
nature of a large quartz " reef." 

It occurs in the same manner almost at the junction of the 
greenstones and granitic rocks ; in fact, passes from one to the other, 
the reef at the south end being wholly in the granite ; while in the 
vicinity of the workings in the greenstone, and in some places 
follows the junction. 

In addition to a large reef more or less centraUy situated, there 
are others of smaller size and what would seem to be detached 
masses ; but satisfactory information with regard to the form and 
extent of the deposit cannot be obtained in the old workings, 
where the rocks are much broken and decomposed. 

The present owners found it necessary to sink a new vertical 
shaft at the north end and just to the west of the outcrop, but 
owing to a temporary cessation of operations the water was 
allowed to accumulate, and the new workings were inaccessibla 
(Plate VI.) 

From the bottom of this shaft, which was sunk to 155 feet» 
the reef was intersected by a crosscut 27 feet east, and has been 
explored by drives to a small extent at that level. When sinking 
was discontinued, the shaft was still in the greenstone schists. 

In the early stages of the mine some remarkable specimens of 
gold in quartz were obtained, especially from Lease 210c, and 
these were secured by the West Australian Government for the 
Paris Exhibition. 



Ab a greater depth was reached the shoot vaa found to have 
decided trend to the south, and the northern end, advancing at tl 
THt« of about 60 feet per " leret," passed to the south of the shi 
at about the No. 6 lerel, a habit which has been most consistei 
(Fig. i) 
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fUH niEWINC lOinflERLV TWIN* If MIIH ORE SHOOT. SHIS OF GWNUA 

In the annual re^rt of the directors of the company for 190j 
the ore reserves in this shoot are given at 183,417 tons, and in *'~ 
"B" shoot 9,071 tons, a total of 142,488; which, in June, ll 
had been increased to 188.623 tons, of average grade. 

The deposit is worked from a main inclined shaft b; mean* 
levels driven roughly at intervals of 100 feet, the lowest at preM 
being the No. 12, at a vertical depth of 1.056 feet. 

The upper portion of the shaft approximately followed 
main shoot, but owing to the somewhat flatter dip at a grc 
depth that ore body is now considerably to the east ; and a mu 
crosscut from the shaft is necessary- to intercept it. The crosscQi 
are coDtinued east until what is termed an " indicator vi ' 
with — a small vein or string of quartz containing values, 
apparently connected with the main shoot — and this is followa 
towards Uie south until the drive is carried into the main ore lens. 

In order to save driving in the three lower levels a soutk 
easterly direction has been given to the main crosscuts immediate^ 
on leaving tbe shaft. txi 

The upper levels have been driven to the apparent limits of tb 
-ore, both to the north and south, but no very extended prospectii 
appears to have been done in search of an extension of the depon 
or the existenceof another shoot, which, towards tbe north, is stil — ~ 
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a matter of conjecture, though Bome light is afEorded on the question 
of an extension of the lode southwards by an examination of the 
workings of the Qwalia South Mine. (Fig. 2, Plate YII.) 

What appears without doubt to be a continuation of the Sons 
of Gwalia lode is being worked at a depth of about 187 feet ; which 
would be at a level between the No. 2 and No. 3 in the Sons of ' 
Gwalia mine. At this point the shoot is considerably farther west 
than would have been expected, and has, moreover, assumed a course 
somewhat more east of north. There is also another small shoot 
about 80 or 90 feet east, the course of which, as far as can be judged 
from the workings, trends even more to the eastward ; and if it 
continued thus would pass at this level into leases 380c and 353c. 
The ore bodies can only be examined in one place, however, and 
the surface is covered by the tailings dump and slimes pits, 
(Plate VIII.) 

The ore, even in the most quartzose portions, has a crushed 
appearance, and portions of it separate along parting planes in 
which are thin lamineB of chloritic schistose material, often showing 
thin gold on the surfaces. An examination of samples by Mr. E. 
8. Simpson, the Departmental Mineralogist, has shown that in 
addition to the predominating quartz and pyrites, calcite chlorite 
muscovite and acicular tourmaline are present as associated 
minerals. 

When passed through the mill, the resulting pulp from which 
about 65* per cent, of the gold is obtained by amalgamation, con- 
tains 53* per cent, of sands, 45* per cent, of slimes, and 2* per 
cent, of concentrates. The concentrates are reserved for separate 
treatment. 

The sands and slimes, after leaving the concentrators, are 
elevated to spitzkasten, which returns to the machines a certain 
per cent, of coarse sands and concentrates ; the remainder passing 
to the collecting vats, the slimes through slat-grates to the settling 
dam. 

The sands collected in the vats, after being treated with 
a preliminary wash, are dumped into other vats beneath, and 
given appropriate cyanide treatment. The concentrates collected 
from the tables are ground in wheeler pans, and pass thence to 
agitators, when, after filter-pressing the resulting product of 
agitation with cyanide solution, a good extraction is said to be 
obtained, or, summing the various processes, a total extraction of 
85* per cent. 

The ore is mined and thus dealt with by 50 stamps, with a 
duty of 5*5 tons, and at a cost to the company of £1 Os. 7d.* per 
ton. 

* ligrtTM supplied by maxmgvtt AngoBt, 1908. 
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Thx Eastsrit 
{Ownlia South), 



Total Ore. 



No. 106G 



tons. 

ao2 



Total Gk>ld.* 



Onde. 



36317 



on. 

1-20 



•To end of 1908. 

The lease is situated immediatelj to the south of the Sons of 
Ghwalia, ^o. 190c, and adjoining it. 

The outcrop was discovered shortlj after the Sons of Gwalia 
bj a prospector named .DufiB.1, and a lease taken up, which, however, 
was chiefly under exemption or only worked intermittently until 
the end of 1902, when the present company was formed in Mel- 
bourne. 

The deposit is situated in the schists, in a precisely similar 
manner to the Sons of Ghralia, of which, as already explained, it is 
no doubt an extension ; and is limited in width on the east by a 
similar mass of greenstone, also, probably, a continuation of that 
already mentioned. 

The character of the lode formation and the ore are also 
identical, the latter being sent for treatment at the public battery. 

The development work on the lode amounts to 207 feet of 
sinking, shaft and winze, and about 116 feet each of crosscutting 
and driving, the deepest level being at 187 feet. 

The workings are situated 236 feet from the boundary, so that, 
if the lode continues at its present dip to the east, it will, as a depth 
is reached, pass out of the lease into the Sons of Gwalia Extended, 
Nos. 584 and 380, held by the Sons of Gwalia Company. 

So far, however, it has only been explored at the northern end 
of the lease, which is 12 chains square. 

Farther south, a considerable amount of prospecting has been 
done in search of a continuation of this lode, and leases were taken 
up and shafts sunk for more than two miles ; but no work has been 
done for some years, and it is difficult to collect facts, either with 
regard to the extent of the operations or the success met with. 

It is advisable, however, in a report of this kind, to record the 
information obtained, and most interest attaches to the leasee known 
as the " Star of Gwalia " and '' Star of Gwalia South " :— 



Thb Stab of Gwalia avd Stab of Gwalia South (Leases 

Nos. 478c, 479c). 

These leases are situated half-a-mile almost due south of the 
Sons of Gwalia, and were taken up and prospected, I believe, bv 
^r. G. W. Hall. It is said that, both by sinking and with the aid 
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of diamond drills, the coimtrj was explored to a depth of at least 
] »500 feet, and in the Star of Gwalia there were crosscuts at water 
level from the east to the west boundary of the lease, without 
sucoess as far as the Gwalia lode was concerned, or indeed a 
payable formation. 

What has no doubt been the deepest shaft, on Lease 479c, 
appears to hare been sunk on the same zone of massive rock met 
vrith in the workings to the east of the Sons of Gwalia lode, which 
it entered at a depth ; and while it is not surprising that the 
shallower shafts did not intercept the lode, if it exists, it appears 
most probable that the deeper efforts were mis-directed by an 
expectation of finding it considerably farther east than might now 
be expected : a supposition to which the evidence from its appear- 
ance m the Gwalia South mine strongly points. 

Immediately to the north of the Sons of Gwalia there have 
also been a number of leases taken up and shafts sunk in the 
greenstone schists, of which, however, but little information is 
obtainable. 

Thb Boghbsteb .(Lbasx No. 450c). 

This lease is situated 36 chains north of No. 190c, and a shaft 
was sunk by an Adelaide company, I believe, to a depth of 300 feet» 
but without any result. It is now held by the Sons of Gwalia 
Company, and used by them as a water supply shaft. 

North of the townsite of Leonora are further deposits in the 
greenstone, some of which, like those of lesser importance to the 
south, are only worked intermittently or abandoned. 



The Savanah. 



J LeaM. 


Total Ox«. 


Toil am.' I -^JSr 


Noe. 0210, 786c, etc. 


ions. 

m 


OU. 

86-se 

* 


OSS. 

071 



• To and of 1903. 

No. 621c and the original leases, 786c, 787c (now voided), are 
situated about 75 chains north-west of Leonora, on the eastern side 
of the Lawlers Boad. 

There are shallow shafts and workings for more than a mile 
along the line of reef, but work has never been more than super- 
ficial and intermittent. 

The deposit occurs in the greenstone schists, with a corre- 
sponding strike of 32 degrees west of north, the dip of 70 degrees 
being to the east. It is not very large, its chief characteristic being 
in the ore, a highly ferruginous' banded quartz, which has already 
been mentioned in connection with its relation to the larger masses 
of similar variety. 
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Thb Q&sat Boston. 



Total On. 



No. 646c 



tons. 

879 



Total Oold.* 



ATenge 
Gnde. 



ou. 

113*46 



oia. 

0-M 



• Toendol IMS. 

This lease is situated a mile north-west of LeoDora, on the 
western side of the Lawlers Boad. It has been abandoned for some 
years, so that little information with regard to it can now be 
obtained. 

There appears to have been a deposit of the character of a 
''lode formation," and some extensive development work was 
undertaken by Mr. G-. W. Hall, especially at the 120 feet level, 
where some long crosscuts were put in ; but considerable quanti- 
ties of water were met with, and the gold yield shows that the 
ore obtained was of low grade. 

The option held by Mr. Hall was abandoned, and no further 
work has since been done. The lease is now held by the Sons of 
Owalia Company as a reserve water area. 

Thb Commonwealth. 
{Chey Lode.) 



LeaM. 


Total Ore. 


Total Gold.* 


Aren^e 
Onde. 


Nob. 964k3 (711o) (666c) ... 


tons. 

190 


OIB. 

86-80 


ou. 

0-37 



• To end of 190S. 

These leases and others have been taken up and forfeited at 
different times, enclosing the same area, but with comer p^s in 
slightly altered positions. 

No. 954c, now known as the Commonwealth, is situated one 
and a-half miles north-west of Leonora, and the deposit, which 
was one of the first worked in the district, has received only 
occasional attention from different prospectors. 

The reef is in the greenstone schists, having a strike about 
9° west of north, and an average easterly dip of 85°. The quarts 
composing it has a grej^ish colour, and varies from one to four feet 
in thickness, with a considerable proportion of sulphides even near 
the surface. 

An underlay shaft follows the reef for about 40 feet, in which 
distance it appears to be faulted in two places, and the eastern 
portion droppeil about 10 feet. There are, besides, several vertical 
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flhafta sunk on the back of the reef, and the proBpecton working 
there at present intend to sink another to intercept it at a rather 
ahallower depth. 



Thb Lxohoba Gk>LD Blocks. 




I-. 


Total On. 


Total Gold.* 


Gx«de. 


N06. 105c, 196c 


tons. 

64M 




on. 

I'SB 



* To end of 1908. 

The leases are situated just to the east of the Lawlers Bead, 
four miles north-west of Leonora, and the deposit was one of the 
first discovered in the district, in 1896. 

Lease 195o was taken up on the 3rd June, 1396, bj a prospector 
named McPhie, an employee of a Perth syndicate, who are tiie 
present owners of the property. 

Only one or two small pieces of quartz were foimd near the 
outcrop, the actual discovery of which is attributed to a black boy 
attached to McPhie's party ; and the reef was afterwards located 
beneath the cement. 

Two main reefs haye been opened up, situated in an area of 
massive and crushed greenstone, and on Leases 195c and 196c 
(Pig. 6). 

Fie. 5, 
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PLAN SHEWING POSITION OF PRWaPAL RCCFS UONORA GOLD BLOCKS. 

\ 

That situated on Lease 195c, originally known as the Great 
Wonder, was worked from the No. 1 underlay shaft, and has a mean 
strike of about 10 degrees south of east, but there are several curves 
and branches. 
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Ab exposed in the shaft, the deposit couaiBts of a quartz ^ein^ 
oentrally situated in a zone of crusned greenstone, which contains-' 
smaller parallel quartz veins ; and the whole formation, which dips- 
at 5o degrees to the soutli-west, is enclosed by almost ^Huullel wails 
of massive greenstone. 

The zone of crushed rock, with a width in one part of the shaft 
of about two feet and in many parts of the workings considerably 
more, is decomposed and mineralised. 

The character of the reef on Lease 196c, which is being worked 
at present from No. 2 underlay shaft, is somewhat similar, except 
that the containing rocks are completely foHated. Its approximate 
strike is about 15 degrees north of east, the dip from 25 degrees to 
30 degrees to the south of east ; the main quartz vein and the 
accompanying formation have a payable width of from one to three 
feet. 

Its form, however, is very irregular, and being interfoliated 
with the greenmtone it follows the contortions of the rock, and not 
unfrequently splits up into two portions, which for some distanoe- 
fpllow different parting planes. Often a kind of saddle is formed, 
and in such cases the upward and downward legs ar e ge nerally 
found to be rich, while the ridge or cap is impoverished. When the 
deposit splits in this manner, it is sometimes difiScult to know until 
some work has been done which is the branch and which the main 
vein, as the former sometimes contain high values. 

Passing through the workings are two felsite dykes, whidi can 
be traced on the surface with a parallel course from the south-east 
to the north-west corner of the lease, and have a width of from 15 
to 20 feet. 

Known as "white lodes," they dip to the east at about 60 
degrees, their strike being almost at right angles to the direction of 
foliation of the greenstone. 

The continuity of the reef, however, is not broken, and at the 
intersection the felsitic rock is said to be mineralised and auriferous 
for a small distance on either side of the vein. 

Outcrops of similar rock are to be seen on the surface to the 
south and the north, but it is not possible to trace them for any 
great distance, owing to the prevailing superficial deposits. While 
the general characteristics are those of a dyke, and the rock slice of 
the least decomposed specimen obtainable has the appearance of a 
felsite, the subiect cannot be left without reference to the innumer- 
able metamorpnosed varieties of the greenstones found elsewhere, 
one form somewhat similar to the rock in question, and to which a 
connection might possibly be traced when further information is 
obtainable. 

Quite recently another reef carrying gold was discovered and a 
l^ase taken up just to the south of the Leonora Gk)ld Blocks, aud 
in addition to the two already mentioned there is another reef on. 
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Lease 195c, known as the " parallel lode," from its approzimatel j 
similar course to that of the Great Wonder. The dip is also in the 
same direction, but the rein is highly inclined and the outcrop is 
about four chains west of the No. 1 underlay shaft. 

Messrs. Bewick, Moreing, <fe Co. commenced the work of sinking 
a diamond drill bore to the west of this outcrop, the intention appar- 
ently being to intercept both this reef and the Great Wonder ; but 
there is no information obtainable either with regard to the results 
obtained or as to whether the intention was ever completely carried 
out. 

There has been a considerable amount of development work» 
espcicially from the No. 1 underlay, which follows the dip of the 
Tern for 150 feet, and from which levels have been opened out both 
east and west at 50 feet, 95 feet, and 150 feet ; in all about 1,300 
feet of driving. 

Development from the No. 2 underlay shaft is being chiefly 
carried on at a level corresponding to the upper one on Lease 195> 
the intention being to connect the two and ascertain whether the 
reef is a branch of the main reef. A number of shafts have been 
put down by prospectors at the north-west comer of Lease 195, in 
search of a continuation of the Great Wonder, but without success^ 
the majority of them being sunk in the granitic rocks to the west. 

So far the ore, nearly ail obtained from the oxidised zone, haa 
been amenable to treatment without special appliances ; but, at a 
greater depth, it appears that its character will be that of a sulphide 
ore. The bulk of that obtained has been dealt with at the mine by 
a 10-stamp battery, working at present with a duty of 2*7 tons, and 
there is a small cyanide plant attached. 



Thb Clabencs. 






MJ^SUi^^9* 


Total Oi«. 


Totml Gold.* 


Areraire 
Onde. 


Ko0. 906c (781c) (466o) ... 


tons. 

31475 


OKB. 

681-49 


on. 

1-66 



• To end of 190S. 

The leases are situated five miles north-west of Leonont, and 
about half-a-mile from the Lawlers Boad, on the east side. The 
original prospectors of the claim, in 1897, were Messrs. Adams, 
Ferry, and Boatright, by whom it was abandoned, and shortly after- 
ward a considerable amount of gold was obtained by other pros- 
pectors. 

There are three veinft or reefs, having an approximate parallel 
strike of 52 degrees east of north, and a southerly dip varying from 
45 degrees to 85 degrees. The rock in which they occur is in the 
upper portions decomposed and completely converted into a clay, 
which m places shows evidence of an original schistose structure 
and has no doubt been derived from a basic rock. 
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The oentrallj situated of the three yems is that on which the 
most work has been done, and there ate a number- of shallow shafts 
and surface workings along the outcrop; but the bulk of the 
prospectiDg was done from a Tertioal shaft which cuts the reef at a 
depth of 60 feet» just above water leveL The Vein has a lenticalar 
haoit ; and the ore, essentiaUj a quartz, shows often a good deal of 
free gold. 

The second parallel vein of the same character which has been 
recently opened up is about 50 feet south, and' though small, has 
returned good results. 

Thb Bichkond. 



No. 7800 



Total On, 



tons. 

194 



TdtalOokL* 



OradB, 



ysm 



no 



* To end of ISQS. 

This lease is situated just to the west of the Clarence, and 
almost adjoining it ; fire miles north-west of Leonora. 

The deposit, which is of similar character, was disooyered in 
1897 by Messrs. Ferrj and Pain, and has also a strike of 25 degrees 
east of north and a southerly dip of 65 degrees. 

The prospectors sunk a shaft to a depth of about 65 feet, and 
stoped all the payable ore they could find above water level 







Cliftov Hill. 

• 






L«Me. 


Total On. 


TbtalOoUL* 


▲mifs 
Onds. 


No. 680c 


• •• • • • 


• *• 


tons. 

104 


on. 

78tt 


osa. 

m 



*To«ndoflM8. 

The lease is situated haJf-a-mile east of the Clarence, five miles 
noTth-west of Leonora. 

There are two qxiartz veins in the foliated greenstone with a 
strike of about 45 degrees and 10 degrees west of north respectively, 
and an average underlay to the east. They were discovered by a 
prospector named Yetter, and have been worked intermittently by 
shallow shafts along the outcrop. 

Pbidb of Lbonoba. 
(Irondone,) 



LflMe. 


Total On. 


Total Gold. 


AT«ng* 
Gnde. 


No. 618c ... ... 


ton*. 
1^ 


on. 

lABsne 


ocs. 

0« 



* To end of 1908. 
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The lease is situated four miles north-east of Leonora, and the 
original discoverers of gold at the spot in 1898 were Messrs. 
Gk^dall and Williams. The property is now locally owned and 
worked. 

The deposit is in the granitic schists, and is the most impor- 
tant of those which have been classed as a fourth and separate 
series in the district ; having many features of interest, but on the 
whole not as productive as others described. 

The rock containing them — originally a micaceous schist as 
already stated — contained, as well as plagioclase felspars which are 
so much more subject to kaolinisation than the potash varieties, an 
iron-bearing mineral in the form chiefly of white mica ; and the 
anhydrous or lower-hydrated midk becoming hydrated, with at the 
same time an increase of bulk, has been a &ctor tending to a rapid 
weathering. 

Decomposition has extended to a very great depth, and the 
rock become converted into a white kaolin-like clav. The process, 
moreover, taking place with an insufficient supply of oxygen, has 
further resulted in a solution of certain of the ferriferous salts ; 
which in the joints and vein-fissures, and where a small supply of 
oxygen might be met with, have been re-deposited in the form of an 
insoluble sesquioxide, thus producing the characteristic brown 
coating of the quartz veins in the formation, and ultimately giving 
rise to the large quantities of ferruginous clay ironstone referred to 
already on the surface (Plate IX.). 

The main vein on lease No. 618, with a strike of 23 degrees 
west of north, has an easterly dip of 50 degrees ; and has with the 
accompanying ferruginous matter been stoped in many places for a 
considerable thickness. 

The prospectors worked by shafts chiefly on the outcrop, but 
it is the present intention to intercept the vein by a vertical shaft, 
which has now been sunk to a depth of 180 feet; and in the 
material obtained from the bottom of this shaft, though some of the 
white mica is still showing white and intact, an original schistose 
structure is only just apparent. 

This is the deepest sinking yet undertaken in the formation, 
hitherto only prospected above water level, and further develop- 
ments will no aoubt furnish many results important in connection 
with the value of the deposits generally. 

About 10 chains to the west is a small vein which is being 
opoied up on lease No. 850o., and this, though smaller and the 
quartz less ferruginous, is similar in most of its characteristics to 
tnat at the Pride of Leonora^ the containing rock being similarly 
decomposed. 
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Asblst'b TJvitbd. 




Lmm, 


TcrtalOra. 


TotiaOold.* 


AvwBte 

Ozmde. 


No. 6700 


tons. 

348 


on. 


OIS. 

1*23 



•Ty>flndof IflOB. 

The lease is situated 4| miles east-north-east of Leonora, and 
was originallj known as ** Ashley's Find.*' The deposit was dis- 
coTered shortly after the Forrest reef by some of the original 
prospectors. 

The gold* from Ashley's United has been obtained from two 
ouartz reefs which have a strike in an east and west direction ; the 
aip being at a fairly high angle to the north ; and these reins are 
supposed, by prospectors working there at present, to be leaders 
from a main reef lying to the west. There is a highly ferruginooR 
mass outcroppmg to the west, which contains quartz, and shows 
gold by dollying even in the ferruginous portion, but in that case 
it is generally a film on the parting surfaces. 

The quartz reins rary from three inches to 18 inches in 
thickness ; and with the surrounding iron oxide and clay ironstone, 
which also contains gold, have form^ an ore body of much greater 
width, which has been stoped in places from water lerel to the 
8urface-*-about 60 feet. 

Just to the* east of Ashley's United is a group of old leases 
which were, no doubt, taken up on account of the allurial deposit, 
the "Specking Patch" already referred to (page 20). Several 
shafts were sunk, and I beliere a little gold obtained from some small 
quartz reins with a north and south strike and an easterly dip. 

In connection with the deposits in the g^nitic schists, a lease 
situated about 1| miles north-west of the Ironstone and outside the 
area of the map cannot be orerlooked* 

Thb Sons of Australia. 
Ca/inel Lectses, 



Lewe. 


Total Oi^ 


Total Gold.* 


Ondo. 


No. 914c (626c) 


tons. 

6B0-fi0 


on. 

9BSfJi 


ot». 

1*41 



•To end of 1906. 



The prospectors most identified with the Sons of Australia 
were Hurkett and party, who sank sereral shafts, one at least to a 
depth of more than 100 fieet. The dq>osit is in a similar formation 
that at the Pride of Leonora and Ashloy's United. 
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Lbabss of Minor Impobtahcb. 

Voided Leases and Sundry Claims, 

In addition to those referred to in detail, there are a grea^ 
number of other leases which have no geological importance, in 
that they present no structural features of especial note, and which, 
in fact, have onlj an interest in so far as thej have added a 
small increment to the total production of the district. The 
particulars of each are tabulated hereunder. 

The total production of all leases in the Leonora district has 
already been stated in the opening paragraphs of that portion of 
the report referring specially thereto. 

Production of Leases of Minor Importance. 





LeaaeNo. 


Total Gold, o 


ATenire 
Onda. 






OSS. 


oaa. 


All Kations 


886c 


33*50 


0-66 


BritiBh Jjegation 


795c 


7-76 


1-10 


Clean Sweep 


820c 


17-55 


6-85 


Comet 


6220 


66-54 


1-41 


Croydon 


685c 


51*26 


0-28 


Easter Gift 


769c 


2*65 


0-18 


Fitzgerald's Amalgamated 


708c 


9-15 


0-18 


Flanders 


562c 


10*40 


0*44 


Orey Lode 


704c 


1909 


0-29 


OwaliaGem 


558c 


42-26 


0'62 


Kroger Steyn 


796c 


8575 b 


• • • 


Lady Lena 


508c 


37*40 


1-66 


Lady Lena North 


5200 


44X)8 


1-27 


Lady Muriel 


984c 


59-30 


028 


Last Chance 


990c 


6*67 


0-15 


Little Dorothy 


9920 


43*91 


116 


Mt. Qecftge Battery 


92/50 


2,175*43 e 


0-82 


New Tear's Smprise 


826c 


93-25 d 


3*29 


North Biriera 


818c 


6-00 


0-60 


Ottawa 


771c 


14-75 


0-52 


Otterbam ... ... 


3540 


2-16 


0*86 


Pride of Leonora North ... 


640G 


645 


0*36 


Boyal Flush 


9810 


116-64 


3*18 


Jtiviera 


802c 


157-29/ 


1*17 


Bajah 

Beuanoe 


465c 


36*95 


1-98 


580c 


97*33 


0-58 


St^HeUien 


952c 


16-96 


O80 


Scallywag 


677c 


3-00 


0-50 


Sheffield ... ... 


725c 


37*86 


2-32 


Supreme 


7720 


5-06 


0-42 


Turn of Tide 


625c 


3-89 


0ni6 


Victor 


8350 


807*48 9 


1-27 


Warragamba 


10060 


36*95 


0-53 


Westralian Broken Hill ... 


1006O 


8-02 


0^2 


Wyangle 


627c 


4-56 


0-36 


Sundry Claims 


• • • 


1,484-44 


• • • 



To and of ms. b Inelndaa lloia. from apadmena. c Inclodaa SSosa. fiom 
apadmana. d Inelodaa los. from apadmana. • Indiidea 78*i4oca. from 
nadmana. / laohidaa 115-lBoBa. from apadmana. g Indndaa 885*34osa. 
from apadmana. 
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INDEX TO NAMES OF PLAGES, MINES, REEFS, ETC 



The Figures in Italics refer to Plates and Diagrams, 
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Aoidio Bock ... 

Adams, Yenj, A Boatright, Messrs. 

AllnTial Deposits 

Alluvial Qoid 

Anaconda ... ... 

^LXwUlMHl .■> ..• ... 

Asbolite 

Ashley's Find ... 
Ashley's United Mine 
Augite ... 



• • • • •• 



• • • • • • 



PAOK 

5,6* 

36 

20 

... 11, rO 

• •« «r 

... 6,14 

... OO 

38 
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PREFATORY NOTE. 



rwas considered desirable, in view of the light conferred bj the 
results of the Gheological Survey of Lennonville, Mount Magnet, 
and Boogardie, carried out in 1903, that the northern extension of 
the Murchison Auriferous Series, in the direction of Abbotts, should 
be undertaken. 

The report and accompanying maps represent the results of 
Mr. Gibson's investigations in this northern portion of the Mur- 
chison, and include descriptions of the mining centres of Lake 
Austin, Tuckanarra, Quinns, Gabanintha, Star of the East, 
Nannine, Meekatharra, Abbotts, and the Wilgie Mia, Weld Bange, 
in addition to a short account of the country traversed between the 
different 16calitie8. 

The field work upon which Mr. Gibson's observations are based 
was commenced on the 24th of August and completed on the 12th 
of December, with but a short interruption, when it was found 
necessary for him to return to Perth for about a fortnight. 

The Murchison is of some historical interest in that, in the year 
1855, when the economic value of the district as regards its mineral 
resources was entirely prospective, it was officially set forth in a 
report to the Government that the country to the east of the 
Murchison Kiver had every Hppearance of being one of the finest 
goldfields in the world. While it cannot be said that the district 
(which constitutes one of the most important auriferous regions of 
the State) has come up to the high expectations then formed of it, 
still the Murchison does possess what is believed to be the largest 
solid quartz reef yet mined anywhere — the Great Fingall Keef at 
Day Dawn — and the phenomenally large and rich iron ore deposits 
of the Wilgie Mia, in the Weld Range. 

The Murchison rose from the position of a pastoral district in 
the year 1891 , when the first gold find of any real importance took 
place at Nannine. Gold was, however, discovered in 1888, a fe^ 



miles to the north of what is now the mining centre of Cudding- 
waxra, but the find attracted but little attention. Since the first 
discoYeries of gold, operations, despite manj causes which stood in 
the way of mining development, have been carried out in the 
Murchison district, which, including Yalgoo, has been responsible 
for 1,122,625-97 ounces of the State's total output of gold at the 
close of the year 1903. There is every reason to believe that this 
portion of Western Australia will continue to be a prominent gold 
producer, and that the output will materially increase. 

The geological structure of the portion of the Murchison 
District embraced by Mr. G-ibson's work is remarkable for its 
uniformity. The district may be described as a series of persistent 
zones of schists and allied metamorphic rocks, which everywhere 
constitute what may be called the Auriferous Series. These zones 
of schists are surrounded by granite, which the evidence accu- 
mulate during the progress of the field work would seem to indicate 
belong to two distinct periods, viz. : an older, which has been subject 
to the shearing, etc., which affected the schists ; and a newer, which 

penetrates the older granite as well as the Auriferous Series. 

• 

The greenstone schists are remarkable for their persistent 
strike and horizontal extent, one belt alone having been proved to 
extend for at least sixty miles. So far as observations have at 
present been carried, the schists appear to be merely sheared and 
foliated igneous rocks. By far the larger portion of Mr. Gibson's 
duties, however, were of necessity devoted rather to economic than 
to stratigraphical geology, hence it has not been found possible to 
devote very much time to the solution of the exact relation of the 
different greenstones to one another, and such other cognate 
points. It is quite conceivable that much more detailed research 
than has hitherto been found possible would result in the recognition 
of highly metamorphosed sedimentary beds among the foliated 
greenstones of the Murchison. 

Two distinct types of auriferous deposits have been shown to 
occur in the North Murchison, viz. : the laminated quartzites (which 
often contain hsematite to such au extent as to warrant their heinfi^ 
classed as iron ones) and the pure quartz reefs. 

The quartz reefs occur in the granite, in addition to the green- 
stones and allied rocks, but it is only those in the latter that have 
Droved to be auriferous to any extent ; those occurring in the granite 



have inyariably proved to be of too low a grade to be suocessfullj 
worked under present conditions. 

The quartz reefs occurring at or near the junction of the green- 
stones and the granite appear to be unusuallj large and weU defined, 
and outcrop for considerable horizontal distances, whilst the gold 
contents appear to be more uniformlj distributed throughout the 
body of the reefs than in those associated with the quartzites. 

The quartzites form one of the most characteristic features in 
the district ; they are everywhere confined to the greenstones, and 
extend as roughly parallel bands, many miles in length, and outcrop 
in the form of rough serrated ridges. The beds vary from almost 
pure quartz, through yarieties of banded jaspers, often of great 
beauty, to practically pure banded hsBmatites, some of which (notably 
those in the Weld Ranges) might be turned to profitable account as 
sources of iron ore, under more suitable conditions. The quartzites 
are not, as their name (under the present somewhat unsatisfactory 
system of nomenclature) implies, of sedimentary origin, but are 
merely quartz reefs of a peculiar type. The quartzites themselves 
are not, as a rule, highly auriferous, except in those places where 
they are traversed by ordinary quartz reefs ; in which latter case, 
rich but narrow chutes of gold occur. 

So far as observations have at present been carried out, within 
the area examined by Mr. Oibson in the North Murchison, very few 
workings extend below a vertical depth of 300 feet from the 
surface. 

The following table shows the total gold returns from the 
mining centres examined, up to the end of 1903 : — 





Ore treated, 
tons. 


Gold therefrom, 
osa. 


Avem^ 
Grade per ton. 

OBS. 


Lake Auatin 


34,483^40 


71,82862 


207 


Tackanarra 


11,689-75 


15,273-50 


1-30 


Munarra Golly 


18.11550 


8,059-27 


•61 


Qxiiniis 


95900 


1,135-67 


ri8 


Gabanintha 


35,716-75 


34.600*15 


•96 


Nanninn 


61,95513 


59,002-56 


•95 


Meekatharra 


13,906-33 


13,78309 


•99 


Abbotts ... 


29,40200 


35,03901 


118 


District generally 


• • • 


•3,087-70 


• • « 


Total 


203,22X86 


t238;231'87 


117 



•AlloTiaL 



t Does not indnde the aUavial irold. 
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Considering the number of reefs already proved to exist and 
those which have been worked with (as shown by the official 
returns) an average grade of over an ounce to the ton, there are 
good grounds for judiciously carrying out a more vigorous 
prospecting policy than has been the case in the past, for the reefs 
give every promise of being, as a whole, as persistent in depth as 
such deposits ever can be. 

The report and accompanying maps, on being submitted to the 
Hon. the Minister for Mines, were ordered to be printed for public 
information. 

A. GIBB MAITLAND, 

G-ovemment G^logist. 
Geological Survey Office, 

Perth, 28th March, 1904. 



THE GEOLOGY AND MINERAL RESOURCES 



OP A PART OF 



THE MURGHISON GOLDFIELD. 



Introduction. 



Boundaries of the Field.— The Murchison Goldfield, aa 
originally constituted, was first proclaimed on the 24th of September, 
1891. Its boundaries were modified on the 15tb of February, 1895, 
so as to embrace aii area of about 21,000 square miles. As defined by 
the authorities, the goldfield at present is — 

Boimded by linf 8 starting from the summit of Mount Murchison, and 
extending north-eastward to the summit of Mount Hale; thence east- 
8onth>eaatward to the summit of Mount Russell ; thence south-westward to 
the north-west comer of the Yilgam Goldfield (North Coolgardie O.F. ? ; 
thence west-north-westward to the summit of Wyemando Hill, and onwards 
to the trig, station K 6 on Goonamondey Peak ; thence north-westward to 
the summit of Mount Farmer, and onwards to the summit of Mount Luke, 
and onwards to the summit of Mount Murchison. 

Mining Centres examined and mapped. — The centres 
examined and reported on were Lake Austin (the Island and the 
Mainland), Tuckanarra, Quinns, Gabanintha, Nannine, Meeka- 
tharra, Abbotts, and the Weld Range. Of all these, with the excep- 
tion of the Weld Range, maps hare been prepared on a scale of 20 
chains to one inch, showing all geological boundaries, the strike and 
dip of all reefs and ore bodies, the position of existing leases, and 
all shafts and surface workings. 

Previous Reports on the Murchison Goldfield. — 
The following extracts haye been taken from various official 
reports which haye appeared from time to time on parts of the 
Murchison Goldfield and on the goldfields of the Colony generally. 
In the year 1855 Assistant Surveyor Mr. Robert Austin was sen' 
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out by the Govemtnent to explore a portion of the interior of 
Western Australia. On his return he published a report * entitled 
'* A Beport of an expedition to explore the interior of Western 
Australia," in which he says : — 

.... between Mt. Farmer and Mt. Magnet, 160 miles to the east- 
ward of Mr. Gregory's last bivonac on the Mnrchison, and 300 miles south- 
east from Shark Bay, I have passed over 70 miles of ondalatin^ conntry 
presenting chocolate-coloured mica slate hills and felspar and quartz grit 
cliffs, in association with quartz and hornblende schists, resting on granite 
breccia and greenstone, surrounded by plains of red loam, covered with 
quartz stones and rich black iron ore, and shedding to the north-east into 
the gteat interior marsh I have discovered flowing to the north-west ; that 
100 miles east from the bottom of Hamelin Harbour, or the north arm of 
Shark Bay, at the place we retreated from on the 12th October, there are 
white cliffs resembling chalk and quartz grit cliffs with egg-shaped quartz 
pebbles of various sizes embedded in them, resting on dislocated gneiss 
rocks, intersected by two walls or veins, one of round and the other of angular 
quartz stones, cemented in a hard greenish white matrix, and surrounded 
by red loamy plains covered with these angular and rounded stones; 
that 100 miles south-south-west from this last-named place, and on the left 
bank of the Murchison, across my track of the 16th and 16th of November, 
there are similar pebbly cliffs in association or blended with primary 
schists ; that there are pipeclay plains resting on greenstone around the 
quartz schists ranges in the vicinity of Mt. Kenneth, and similar plains 
covered with quartz stones at the base of the felspar cliffs, near our bivouac 
of the 12th of August ; and that all the facts I have alluded to under this 
head show the accuracy of Sir Roderick Murchison's views relative to the 
formation of the country to the eastward of the Murchison Biver and at the 
back of Shark Bay. 

I beg to draw your attention to the first and second items as indicative 
of a fertile counti^ to the eastward; and to the latter as confirmatory 
evidence in support of an eminent geologist's f opinion that we have in this 
hitherto unexplored and imprudently neglected portion of our territory 
probably one of the finest goldfields in the world. I have noted many 
important facts in support of these opinions, which, if you wish me to lay 
before you, I shall have much pleasure in submitting for your further 
consideration, as well as a plan for future operations from a central depdt 
on the great bend of the MurchiBon 

In 1863 (?) Mr. B. C. Hargreaves was sent out to examine 
Western Australia with the view of determining if, as had been 
loosely asserted, it would prove to be auriferous. After various 
excursions into the interior he reported in a paper read before the 
Kojal Geogp*aphieal Society X that, although rich in copper and iron 
ores, its rocks, so different from those of New South Wales and 
Victoria, render it essentially a non-auriferous country. 

In the discussion which followed the reading of this paper, Mr. 
Selwyn, the G-eological Surveyor of Victoria, is reported to have 
said that — 

Some of the specimens in which Mr. Hargreaves found 

indications of copper he thought were analogous to rocks of central South 
Australia, from Mt. Serle to Mt. Remarkable, in which the great copper mines 

* Jawmal of the Q«ographioftl Society, rol. 26, 1856. pofre .%. 
_ f Sir Boderiok I. HurchiAon, IHrector Qeneral of the Qeologrioal Survey of the BzxtiBh 

n the Non-Anriferoae Chanoter of the Books of Western Aostrftlia," by E. C. 
B. Prooeedinga of the Boyal Oeogmphieal Society, Vol. Ym., 1864^ p. 32. 
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of South Australia occur. He thought, howerer, we ought hardly to take 
an examination of the coaat-line as a proof that the whole of Western 
Australia was non-auriferous, because if we looked at the enormous 
expanse of Western Australia, it would be st^n that Mr. Hargreaves had 
traversed it to but a very limited extent ; and it was not improbable that 
there might be regions in which the silurian rocks might re-appear. 

In 1870, 1871, and 1872, Mr. H. Y. L. Brown was Government 
Geologist of the State, and during his term of office examined 
and pablished reports on a considerable portion of it, including one 
— ^accompanied by a geological sketch map — on the country to the 
north-east of Champion Bay, W.A.* It is apparently from the 
data contained in these reports that Governor Weld based the 
following remarks, which appear in a despatch sent to the Earl of 
Carnarvon in September, 1874: — 

The mineral riches of this colony are very great. I have never doubted 
but that they would ultimately become a main source of its advancement. 
All the different kinds of auriferous quartz known in the other colonies are 
found abundantly in various parts of this ; the question of payable gold is, 
as I have long since reported, simply a question of time. 

In 1893, Mr. H. P. Woodward, then Government Geologist, 
published a report on the Murchison Goldfield. t In this he 
says : — 

There are four formations on this field, which are — 

B«cent ^ Alluvium of the watercourses, flats, and salt marshes 

'" i travertin, and other surface deposits. 

Meaozoic (?\ ^ Desert sandatone, horizontally bedded sandstones, 
esozo c i ;... 1^ cUys, pipeclays, gypsum, and ferruginous beds. 

Metamorohic ^ Slatea, schists, quartzite, sandstones (mostly ferru- 
^ i|^ ginous), limestone, or granite. 

Plutonic ... Granite, diorite, and other dykes. 

The recent formations are always of very limited thickness, rarely, as 
far as tested, exceeding 15 to 20 feet. They have been derived directly for 
the most part from the denudation of the desert sandstones, but also 
in some cases from the metamorphic rocks The mesozoic for- 
mation, if represented by the remains of the old tableland, can be seen 
well in many diif sections, but up to the present no organic remains have 
been found in them ; but, to judge from the associated gypsum and iron 
beds, it is highly probable that some will yet be met with. It is probably a 
portion of the great plain of the interior of Australia, the age of which has 
been determined as mesozoic, but until fossils are found we shall not 

be able to determine their correct age The metamorphic rocks 

outcrop, rising as low ridges wherever &e overlying desert sandstone has 
been removed ; they are mostly hard, large quartz reefs often forming the 
main axes of the ridge, but more generally beds of highly-altered ferru- 
ginous quartzite, nearly approaching a mineral vein in character, at the 
intersection of which the quartz reefs are always richest. Along the prin- 
cipal belt of auriferous country the rocks for the most part strike a little to 
the west of north and imderlie to the west, consisting largely of talcose and 
granitic rooks, although homblendio and micaceous slates are also met 

with Dykes are met with in many places; these are generally 

either granite or diorite, the latter being of great variety, whilst the former 
generally contain crystals of foliated talc in cavities. 

.  _ - - 1 - - * 

* Beport on a Geok)iric&l Ezplonttion to the iiorth-«Mt of Champloii Baj,'W.A, by 
H. T. L. Brown, OoTsmment G«ologiat.* Perth: By Anthoritj, 1871. 

t Benort on the Marehiion U.F., hj H. P. Woodward, Oorerament Geologist - '' 
Perth : By Anthoritj, 1808. 
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Mr. S. Ooczel, in an official report on the interior gold region of 

Western Australia, * in speaking of the rocks of the district, savs : — 

The archiean roclra form the basis of the whole great 

interior tableland. Rising into elevations within the aoriferons re^on, 
they are sometimes overlaid by cappings and beds of ferruginous grits, 
sandstones, and conglomerates, which hardly ever attain any considerable 

thickness The old greenstones (diorite, diabase, gabbro), including the 

schistose and banded features (felspar-amphibolites, schists, etc.), form hills 
and ranges along gigantic breaks in the archsean strata; they generally 
also indicate those stretches of country in which gold deposits occur. 

In speaking of the rocks of the Nannine district, iu the same 
report, he says : — 

We here again find a break in the archsean earth crust ; the aubsidenocT 
of the portions to the West of that break ; the formation of reefs, dykes, 
fissures, and faults, and also the usual alteration of the country rock along 

their course The country formation is dioritic schist, which near the 

surface and along the lode is altered into talcose and chloritic schists. 
Banks of ferruginous jasper or schistose siliceous ironstone are running 
transverse to the reef, and on the lines of intersection rich chutes of gold 
ore have been found to occur 

Mr. Frank Beed, in a report on the *' G^logical Features and 
State of Development of some of the Mines in the Nannine Dis- 
trict," t refers to the country rock of this district as consisting of — 

dioritic schist, which occupies a break in the archean 

gneissic granite which occurs in this locality. These dioritic schists . . . 
are undoubtedly of volcanic origin ,* but whether occurring as a sedimentary 
rock redeposited in beds, or in its primary state, it is difficult to determine, 
as it is quite possible that the schistose form may be the- result of tangential 
pressure on the diorite rocks during an age of extreme volcanic activity and 
disturbance. In the upper strata the felspar in these schists is frequently 
altei^ to chloritic or talcose schist, thereby becoming a metamorphic rock 
by kaolinisation of the felspar. These dioritic schists are traversed by 
quartz reefs, having generally a north and south course 

Mr. Heed has also issued a report on the " Auriferous Veins of 
the Central Goldfields," which appeared in the Annual Report of 
the Department of Mines J for the year 1896. 

Other official reports referring in part to the geology of the 
Murchison Goldfield are : — 

(i.) The Country between Northampton and Peak Hill, by A. Gibb 
Maitland, Qovemment Geologist. § 

(ii.) The Country at the Heads of the Sandford and Murchison Bivers, 
by T. filatchford. Assistant Geolog^t. |! 

(ill.) Lennonville, Mount Magnet, and Boogardie, Murchison Gold- 
field, by Chas. G. Gibson, Assistant Geologist. % 

(iv.) The Auriferous Beefs of Cue and Day Dawn, by W. D. Campbell, 
Assistant Geologist, ff 

* The Interior Gold Begion of Western Aastralia, "hj S. G5czel. Annua] Beport 
of the Department of Minefl for year 1894. 

t Beport on the Qeoloncal Features and State of I>eTe1opment of aome Mines in the 
Nannine District, Murchison Q.F. , by Frank Beed. Annual Beport of the Department 
of Mines for the year 1806, p. 44. Perth : By Authority. 

t Beport on the Auriferous Veins of the Cenliral Qoldflelds, by Frank Beed. Annual 
jSeport of the Department of Mines for the year 1896, p. 29. PerUi : By Authoii^. 

§ Annnal Beport of the Geological Buzrey for the year 1897, p. 14. Perth : By Authority* 

n Annual Beport of the Qeologiea) Hurvey for the year 1898, p. 96. Perth : By Authority. 

^eolofirical Survey* Bulletin 8. Perth: By Authority, 1903. 

ilof^ical Survey, Bulletin No. 7. Perth : By Authority, 1908. 
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Early History of the Murchison Goldfield.*— The 

first authenticated disco very of gold within the limits of what is 
now the Yalgoo and Murchison Goldfields was made in the vicinity 
of Yuin, near the head waters of the Qn.*enough River. The gold 
was found in a reef occurring as a blow at a spot about five miles 
east of Yuin. 

The first find of any real importance took place at Nannine in 
the year 1891, and for this the sums of £bOO and ^100 were 
respectiyely advanced to Messrs. Connelly and Douglas, the 
discoverers. Before many months there were between 300 and 400 
men on the field. 

A few years before, viz., in 1888, gold was sai<i to have been 
discovered a few miles to the north of what is now the town of 
Ouddingwarra, but it appears to have attracted but little attention. 

General Geologrical Features. 

The Gbbbnstones. 

The auriferous series of the North Murchison Goldfield 
consists of massive and foliated greenstones, which are found in 
belts of varying extent associated with the granites, and com- 
prise pyroxenites, diorites, amphibolites, and altered and schistose 
forms of these. Some of the belts are of considerable extent ; for 
example, that embracing the mining centres of Mount Magnet, Lake 
Austin, Day Dawn, and Ouddingwarra, which has been proved to be 
continuous for at least 60 miles in length, and to have an average 
width of from 10 to 15 miles ; others, again, are of comparatively 
small area. 

The true relation of these greenstones to the main body of 
the granite is not at present quite clear ; it would appear, however, 
that there have been at least two intrusions of granite, one of which 
is undoubte^y newer than the greenstones, but whether these latter 
have been intruded into the main body of the older granite, or the 
older granite into them, is a question which will necessitate more 
detailed field work before it can be definitely answered, and will 
always be rendered difficult owing to the presence of the extensive 
beds of recent superficial deposits which cover such a large area of 
the country, and hide all natural sections. 

It is within these greenstone belts that, generally speaking, the 
gold-bearing reefs are always fotind, payable reefs only having been 
found in one or two cases on this field in the granite country, viz., 
at Quinns and Nannine, at both of which places, however, they are 
of low grade. It is within the greenstones, too, that the belts of 
hsematite-bearing quartzites f which form such a characteristic 
feature of this district occur. In no single instance have these been 
found in the granite country, a fact which helps to the theory that 

* For a MmewhAt foBer ftoooont of tli« earlj histoxy of the Mnreluaoii CK>ldfleId, m« 
Bolletiii 8 of the Qeologicnl Sorrey, page 8. 

t The name *' qoartsite " which hae heen applied to this type of rock is here not used 
in its stnct geological sense, bat has been loosely given to them for want of a more 
suitable term. (C.0.O.) 



14 

thej are nothing more or less than highly altered bauds of green- 
stone schists. 

The Granites. 

The granite occurring throughout the district varies con- 
siderably both in macroscopic and microscopic properties ; thai 
occurring in the southern portion of the field and in the neighbour- 
hood of Mt. Magnet is a biotite granite, while that at One, 
Nannine, Gabanintha, and' other more northern centres is a hom- 
blendic variety closely resembling syenite in composition in certain 
localities (e.g.. Cue), and appears to be of later origin than the 
former variety, and is certainly later than the greenstones, into 
which it is frequently found intruding. 

The following is an analysis of a sample [3706] of this type of 
rock from the 160ft. level, Agamemnon G.M., Cue : — 

Silica, (SiO,) 63'62 per cent. 

Carbonic anhydride, 00, Nil • 

Titanic oxide, TiO, '72 

Ferrous oxide. Fed 3*47 

Ferric oxide, Fe,0 3 3*29 

Alumina, A1,0, 14*38 

Manganous oxide, MnO '28 

Maf^esia, MgO 3*13 

Lime, CaO 5*43 

Ferrous sulphide, FeS , NU 

Soda, Na.0 4*40 

PotajBh, K,0 1-20 

Hygroscopic water, H^O '22 

Combined water, H,0 '06 

10020 

Specific Gravity 2*76 , 

Analyst £. S. SimpeoD. 

This rock is a grano-diorite, intermediate between a true horn- 
blende granite and a quartz diorite, the silica percental being too 
low for the former and too high for the latter. A section (258) of 
it under the microscope shows it to consist of — 

(a.) Felspar, mostly plagioclase (oligoclase) with a little 
orthoclase; the plagioclases are in large tabular 
crystals and the orthoclase in clear grains and lumps ; 
the former are, in one or two cases, considerably 
clouded from the presence of alteration products, 
principally saussurite. The felspar forms by far the 
greater portion of the section. 

(h.) Quartz, fairly plentiful in small irregular grains and 
lumps. 

(c.) Biotite, abundant in large flakes and plates. 

(d.) Hornblende, fairly plentiful, in good sized flakes and 
* irregular lumps ; a good deal of it is in parallel inter- 
growth with the biotite ; -it is a dark green variety 
and shows frequent twinning. 

(e.) Augite : a few small crystals of pale-coloured augite 
occur associated with the hornblende. 
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The rock is very similar to that found occurring near Meeka- 
tharra.* 

The following are four analyses of rocks obtained from Cue 
during an examination of that district. These analyses were 
originally intended for use in connection with Bulletin VII. — Notes 
on the Auriferous Beefs of Cue and Day Dawn, by Mr. W. D. 
Campbell — but not being available at the time the work went to 
press had to be omitted, and are now included, as many of the rocks 
of the district under review bear a remarkable resemblance to those 
of Cue: — 
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G(eological Museam Number . . . 


[3832] 


[3976] 


[3823] 


[3847] 


Silica SiO. 

Carbonic anhydride CO, 

Titanic oxide TiOi 

Water (combined) HtO 

SodaNa^ 

Potash KtO 

Magnesia MgO 

Lime CaO 

Manganous oxide MnO 

Ferrous oxide PeO 

Ferric oxide FetO» 

Alumina AlsOs 

Ferrous sulphide FeS- 
Water (hygroacopio) HtO ... 


50-12 

•03 

•26 

•08 

1-96 

•08 

1000 

13-04 

•29 

701 

1-66 

14-90 

•13 

•18 


68-46 

200 

-ttl 

•83 

4^01 

2-05 

208 

263 

Trace 

320 

227 

12-25 

•16 

-05 


4810 

•12 

•41 

•33 

211 

•14 

6-38 

12-73 

•05 

4-33 

10-32 

16-41 

•26 

•04 


48-09 

•12 

•12 

2-05 

217 

•07 

7-66 

11-30 

•29 

699 

1-43 

19-77 

•11 

•17 




9963 


100-59 


100-92 


100^24 


Specific Gravity 


8-02 


• • • 


811 


2-98 



[3832] is a hypersthene rock (norite) from a spot on the north side of 
hill between Lady Forrest and Polar Star GJtfs. Analyst, 
E. S. Simpson. 

[9078] is a felspar porphyry from a depth of 2,030 feet D.D. bore on G.M.L. 
226, Day Dawn. Analyst, C. C. Williams. 

[3823] is <^ fine grained greenstone (amphibolite) similar to that found all 
over the Murchison Goldfield and is ^om a spot 9 chains south of 
Princess £xtended'G.M.L. 1232, Cue. Analyst, C. C. Williams. 

[3847] is a coarse-grained amphibolite from the well on Water Beserye 7746, 
Cue. 



The Hjehattte-beabikg Quabtzites. f 

A. characteristic feature of the whole Murchison Goldfield is 
the frequent occurrence of belts of haematite-bearing quartzites. 
These, as has been before stated, only occur in the greenstones, and 
extend as roughly parallel bands often for many miles, being gene- 
rally found occurring in the form of low rough ridges and ranges, 
for, being harder than the surrounding rocks, they have withstood 
longer the gradual action of weathering ; the quartzites are generally 

* Page 61. f Sm footnote. Page 13. 
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aariferous, but are, as a rule, too low grade to be of any commercial 
importance under present conditions ; however, they usuallj haveu 
very beneficial effect on the quartz reefs in their immediate vicinity, 
rich chutes of gold bein^^ almost, invariably found wherever the 
quartz reefs come in actual contact with or cross them. Frequently 
these quartzites are crossed by transverse lines of fault, and along 
these rich pockets of stone are often found.* 

The chemical composition of these quartzites varies from almoet 
pure* banded blue and white quartz to a practically pure banded 
liflBmatite. They will be found more fully described, with results. 
of analyses attached, under the particular localities in which tbey 
occur. 

The Supesficial Deposits. 

Overlying the greater part of the country are beds of recent 
deposits, which cover the country to depths varying from a few 
inches to many feet ; these result from the gradual weathering of 
the older rocks, and when derived from and overlying the green- 
stones are of a fine red clayey nature, but when overlying granite 
they are lighter in colour and much more sandy. 

The ironstone gravel deposits — which are so common through- 
out the Eastern fields — are not met with to any great extent in this 
district, and where found are only in very small areas, as the cappings 
of greenstone hills and ridges. 

The Keefs. 

With regard to the reefs of the district, those which occur in 
connection with the quartzites, though frequently of considerable- 
size, are almost invariably very irregular, and their gold.contenta 
are very patchy, small rich chutes, as a rule, being obtained 
at their point of contact or intersection with the quartzites, while 
the bulk of the stone is blank or at best of very low grade ; the- 
reefs of this class, therefore, are of not much use to a Targe com* 
pany, owing t^ the irold returns being too uncertain, but are fre- 
quently very good things for the prospectors, as thousands of 
ounces are often taken out of one smaU pocket, and thi6 most 
frequently very close to the surface. The reefs, which occur wholly 
in the greenstones and at some distance from the quartzites, are aa- 
a rule much more regular, both in size and in their gold contents, 
and although this is very often found to occur in them in chutes, 
these are usually of considerable extent. These reefs, generally 
speaking, give every promise of living to a depth, and if a good 
many of them that are now abandoned were sunk on and systemati- 
cally worked to a reasonable depth they would probably give very 
satisfactory returns. At present practically no work has been done 
in the North Murchison district below a vertical depth of about 300 
feet, 

* Vi4s Beport. on BooRaxdie and Motmt Magnet, by C. O. Oibaon, Aaaiatant O«ologift | 
^letin 8, page 16. Perth : By Authority. 
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Water. 

The tieid, as a whole, is well watered, and, generally speaking, 
fresh water can be obtained anywhere by sinking to a com- 
paratiTely shallow depth, the only exception to this rule being 
in the immediate vicinity of the «alt lakes, when* the water is 
invariably salt ; however, by sinking a mile or so away from these, 
fresh water is usually obtained. 

TiMBEB. 

Timber is rapidly becoming a serious item on this field, mulga 
being the only kind available, both for mining purposes and for 
fuel, and is rapidly becoming exhausted, and in the more populous 
parts has to be brought in from considerable distances. 



Description of the individual Mining Centres. 

The following is a description of the salient features in the 
different mining centres of Lake Austin, Tnckanarra, Quinns, 
Ghtbanintha, and Star of the East, Nannine, Meekatharra, Abbotts, 
and the Wilgie Mia, Weld fiange. The descriptions are, for con- 
venience, arranged in geographical order, beginning with Lake 
Austin on the south and taking each centre northwards. In order 
to facilitate the correct understanding of the various descriptive 
portions of the report a geological map of each centre has been 
prepared and attached to this report. These maps are on a scale of 
20 chains to an inch, and show as much detail as this scale will 
permit. They should prove of some general value. 



The Island and Mainland, Lake Austin. 



The Island. 



GSITEBAL TOPOOSAPHT. 

The Island consists of a series of low greenstone and 
quartzite ridges, rising abruptly to a height nf about 100 feet 
from the salt flat known as Lake Austin. It is about three 
miles in length, and nearly a mile across at its widest point; 
its general trend is a little east of north and west of south. 
It is traversed by a series of parallel quartzite bars, the main lines 
of which run almost absolutely straight from end to end of it. These 
usually rise up above the greenstones as low, rough hills and ridges, 
and are from a few feet to as much as two chains in width, b^'^ '^'^ 
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at a steep angle to the westward. Tbej run very true, and are yeary 
little faulted, differing in this respect from the otherwise similaj* 
quartzit^es of Boocfardie.* 

To the eastward of the Island the salt lake stretches unbroken 
for seyeral miles, while on the west is a mixture of salt lake and low 
sand dunes extending for many miles, the sand dunes rising to a 
height of 10 to 20 feet, with narrow arms of salt lake runninix 
between them in all directions ; a stretch of lake some half-a-mile 
in width separates the Island from the mainland at either end. 
The boundary of the lake, except along the eastern shore of the 
Island and the southern shore of the Mainland, is, on the whole, 
very indefinite, and it is generally surrounded by low sand dunes, 
among which narrow arms of the lake run in all directions. 

ThB G&EBN8TONB8. 

These consist principally of a coarse-grained typical diorite, 
as well as a slightly foliated rock, which is probably only an 
altered form of the above; this latter occurs only over one or 
two small areas, the prevailing type of rock being massive and 
very coarse-grained. Sections of several samples of these rocks sbow 
them to consist essentially of pale green hornblende and felspar in 
about equal proportions, the hornblende being in both large and 
small crystals and plates, while the felspar (plagioclase) for the 
most part is in small crystals and irregular grains ; it is somewhat 
decomposed ; a little secondary quartz is also present The green- 
stones are for the most part very decomposed and weathered down 
to a depth of from 120 to 150 feet. 

The HiBMATITB-BBABIKO QUARTZITBS. 

These are the main feature of the district, and occur as 
bands from a few feet up to two chains in width, running 
parallel to each other on a general north -north-east and south- 
south-west bearing, with a steep dip to the westward. They con- 
sist of banded quartz and heematite with magnetite, and are exactly 
similar to those occurring in the Boogardie District, and in all 
cases are found to be highly magnetic ; they appear to be merely 
highly altered bands of foliated greenstone, and in some places can 
be seen to tail out imperceptibly into the latter. They are older 
than the quartz veins of the district, as the latter are often found 
cutting through them, and invariably carry a slight trace of gold, 
but not sufficient to make them payable, and at a depth generally 
carry a considerable quantity of pyrites. Their appearance at a 
deptii is exactly similar to that at the surface, except in one case 
where, in a small bar at the 250 feet level in the Island Eureka 
O.M., a considerable amount of the hsBmatite of the bar appears to 
be dying out and its place taken by blue quartz ; this, however, is 
only on the hanging wall edge of the bar, and if it was cut through 
it would probaWy be found to still maintain its surface charac- 
teristics. 

* Geological Surrey, Bunetin 8, page 16. Perth : Bj Anthoritj, 1908. 
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The following are two partial analyses made in the Depart- 
mental laboratory of samples of these quartzites taken from the 
north end of the Island : — 



Qeological Museum Number. 



[61103 



[5109] 



••• 



Iron, Pe 

SiUca, SiO, 

PhoephoruB P , 

Sulphur S 

Water (hygroscopic) H,0 
Water (combined) H,0 




42' 11 percent. 
86-38 

•106 

'054 

•14 
2-49 



The numbers [5110]f [5109] refer to the numbers in the 
Museum Register. 



The Beefs. 

These almost invariably run parallel to and close along- 
side the quartzite bars, dipping in the same direction as the 
latter, which is nearly always towards the west, and generally 
consist of white quartz, being very irregular both in size and in 
their gold contents ; they are always very broken and unsettled in 
the upper workings, but become more 'defined and regular in the 
harder country at the deeper levels. The quartz reefs appear to be 
of later origin than the quartzites, as in several cases they are found 
cutting through the latter ; in such cases they are usually much 
richer at the point of intersection. The reefs which run alongside 
the quartzite bars are invariably found to carry the best gold when 
they are in actual contact with the bar; as soon as they are 
separated from it by even a few inches of country rock the stone 
b€^ns to get appreciably poorer. Many of the quartz reefs in this 
district were phenomenally rich near the surface ; the chutes, how- 
ever, were small and extended for no distance, either longitudinally 
or vertically ; at a depth a little below water level they always con- 
tain considerable amounts of pyrites. 

A fair amount of alluvial gold was obtained here in the early 
days, but appears to be all worked out now, as nothing is being done 
in that line ; the areas worked were small. Speaking of the alluvial 
workings, ]ilr. H. P. Woodward, late Government. Oeologist, 
says : — • 

The digging^ on the Island were some of the richest and most con- 
centrated on the field, and it is the only place where anything like deep 
ground waa met with, a defined gutter being found on the bed rock at 15ft. 
from the surface. The alluvial g^round ran down from a saddle near the 
centre of the Island in an easterly and westerly direction towards the lake, 
but no auriferous reefs have yet been found immediately on its course. The 
sinking was pretty tough in places, as the alluvium was cemented together 
by gypsum. 

* Beport on the H nrchiaon G.F. By H. P. Woodwaxd, GoTerlunent Oeolo^rist, pi 
Perth: By Authority, 18B8. 
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Watbb. 

Water was met with in all the mines here at depths varying 
from 60 to 90 feet, its level being about twelve feet below the 
surface of the lake; it is present in verv large amount, but is 
exoeedinglj salt, this l)eiug almost thejonlj centre on the Murchison 
G-oldfield where such is the case, and water for domestic purposes, 
as well as for cyaniding, has to be carted or pumped from wells 
several miles distant. The water from the mines is, however, being 
used for battery purposes, with very satisfactory results. Most of 
the water used on the Island ftir domestic purposes is brought by 
train from Cue ; the principal mines, however, have wells situated 
some three miles to the simth and a couple of miles inland from the 
edge of the lake. A good supply of fair witter is obtained from 
these. At the Mainland salt water is also met with in a large quantity 
a few feet below the level of the lake bed; water for domestic 
purposes and for cyaniding is here being pumped from a well near 
Day Dawn ; fair water has also been struck at a shallow depth in a 
well about a mile and a-half inland from the shore of the lake. 



Timber. 

There is practically no timber in the neighbourhood, even 
of 8u0icient size for fuel, and both for this and for mining 
purposes it has to be brought in considerable distances either by 
train or wagons. 



The Mines. 

The following is a brief description of the principal mines in 
existence at the Island at the time of my visit : — 

Island Eubbka G.M. Co., Ltd., 5d, 9d, I42d. — This Company 
is wprking a fair-sized quartz reef, which runs slightly east of north 
alongside a quartzite bar and dips with it at a fairly steep angle U* 
the westward. In the upper levels the reef is right alongside the 
quartzite bar, but in the lower levels it gets off it and dips at a 
somewhat flatter angle. The reef is from four to seven feet in 
width, and consists of white quartz, with from six to 18 inches of 
schistose formation on the hanging wall, and has clean, well- defined 
walls. The richest stone is invariably found where the reef comes 
in actual contact with the quartzite bar, along the hanging wall 
of which it runs. A second large quartzite bar runs parallel to the 
reef, some 20 to 30 feet to the west of it; this bar is almost 
vertical, while the reef is dipping towards the west : assuming the 
reef to keep on its present course, a further supply of rich stone 
should be met with where they come in contact. (Fig. 1.) 
The quartzite bars, as far as tested on this property, have been 
found to carry a little gold, but not sufficient to pay working 
expenses. Both these and the quartz reefs are heavily mineralised 

' about 150 feet or 60 feet below water level. Some verv rich 
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pockets of stone have been taken out of the reef, especially from 
near the surface ; a considerable amount of work has been done on 



Pio. 1. 




SECnOH NCM MAIN SHAFT SHfWINC THE MODE OF OCCURRElia OF THE ISLAND EUREKA REEF.MIGDSMiF 



it, the main shaft has been sunk to a vertical depth of 315 feet, and 
leyels put in at 250 feet for about 420 feet north, at 175 feet for 
about the same distance north and 150 feet south, and at 125 feet 
for about 350 feet north and 200 feet south, and a considerable 
amount of stoping has been done from each level. Water was met 
with at about 90 feet, and is now being pumped from about 
260 feet at the rate of some 1,500 gallons per hour; it is exceed- 
ingly salt, and unfit for use either in the boilers or for cyanide 
purposes ; it is, however, being used with satisfactory results in the 
battery. The country consists of a somewhat foliated greenstone, 
soft and decomposed to about 150 feet, but very hard and settled 
below this level. 

Up to the end of 1903 this mine, as shown by the following 
table, has crushed 13,238*40 tons of stone for a yield of 
19,194t'39ozs. of gold, being at the rate of l'45oz. per ton, and 
worth £S 17s. lOid. per oz. 

Island Eubbxa G-.M. Co., Ltd., G.MLs. 5d, 9d. 142d. 



Tear. 


Ore crushed. 


Gold there- 
from. 


Bate per ton. 


Previous to 1897 ... 

1897 

1898 

1899 

1900 

1901 

1902 

1903 


tons. ' o%a. 

1700 1 1,04700 

406-40 1,367-26 

54900 , 894-50 

30-60 429-18 

810-50 1,630-41 

2,405-00 > 3.426-30 

4,700-00 1 6,154-57 

4,320-00 t 4,245-18 


OSB. 

61-59 
3-36 
1-63 

1407 

2-01 

1-42 

1-31 

•98 


Total 


l.%23R-40 


' 194M-39 


1*45 
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IsLAKD Ettrska South G.M.L. 281d, btc. (latb Chicaoo 
Sha^mbock). — The workings on this property are situated on ft- 
quartz reef which runs along the western side of a large quartzite 
bar, and dips with it at a flat angle to the westward. The reef is 
from two to three feet in width, and is rather irregular; the, 
quartzite bar forms the f ootwall of the reef, and it is along this baif 
that the best stone is got. 

The present main shaft is down about 150 feet, and a small 
amount of driving and sloping has been done at this level ; sal 
water was struck at about 60 feet and is verj abundant ; it is no 
being pumped from the lower levels at the rate of about 2; 
gallons per hour. A lot of work has been done on the reef do 
to water level by the original prospectors, and some phenomenall 
rich patches of stone were taken out. A second parallel reef ru 
through the property a few chains further west along the easte 
side of a large parallel quartzite bar ; so far, practically no work h 
been done upon it. 

The following table shows that up to the end of 1903 th 
crushings from these leases (Chicago Shamrock), were 164*10 to 
for 888'9doz., including 63'68oz. specimens, being at the rate o] 
5'42oz. per ton, and worth £S 18s. lO^d. ]>er oz. 



BOUHO 



l-^eiitA. 



lAT 



Island Eureka South G.M.Ls. 281d, etc. 



Year. 



Ore cnu»hed. 



Gold there- 
froni. 



Bate per ton. 



lowf ... ... ... 

XOlTO ... ... ... 

XffynJ ... ... ... 

1.VKJO ... ... ... 


tons. 

610 

7000 

5800 

3100 


on. 

34316 

86-95 

^27 83 

3100 


OM. 

67-28 
1'24 
7-38 
100 


Total 


16410 


888*93 


5*42 



tlndudea 63*6Soz. dollied and specimeoa. 

QoLcoNDA Mikes, Ltd., G.M.Ls. 35d, 42d, 68d, 69d, 70d, 
74d, 79d, 143d. — Several lines of reef run through this property 
on a general bearing slightly east of north, and a large amount of 
work has been done upon them. At the time of my visit the mine 
was almost abandoned, and only a little work was being done in 
the upper levels; I was unable to examine the lower workings, 
owing ^ their being flooded. The main, or Golconda, reef is a la^ 
white quartz reef, running along the western side of a large quartzite 
bar, and dipping with it at a fairly bteep angle to the west. This reef 
is in places as much as eight feet in width, but in the upper levels is 
very irregular. The best stone was obtained on the footwall, 
especially where the reef came in actual contact with the quartzite bar. 
As in most of the other mines in this district, some very rich 
>ckets were found in the upper workings ; these, however, were of 
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Island Eureka South G.M.L. 281d, btc. (late Chicago 
Shamrock). — The workings on this property are situated on a 
quartz reef which runs along the western side of a large quartzite 
bar, and dips with it at a flat angle to the westward. The reef is 
from two to three feet in width, and is rather irregular; the 
quartzite bar forms the footwall of the reef, and it is along this bar 
tnat the best stone is got. 

The present main shaft is down about 150 feet, and a small 
amount of driving and sloping has been done at this level ; salt 
water was struck at about 60 feet and is very abundant ; it is now 
being pumped from the lower levels at the rate of about 2,000 
gallons per hour. A lot of work has been done od the reef down 
to water level by the original prospectors, and some phenomenally 
rich patches of stone were taken out. A second parallel reef runs 
through the property a few chains further west along the eastern 
side of a large parallel quartzite bar ; so far, practically no work has 
been done upon it. 

The following table shows that up to the end of 1903 the 
crushings from these leases (Chicago Shamrock), were 164*10 tons 
for 888'98oz., including 63'68oz. specimens, being at the rate of 
5'42oz. per ton, and worth ^3 188. 10|d. per oz. 

IsLAKD Eureka South G.M.Ls. 281d, etc. 



Year. 



Ore crushed. 



Gold there- 

flOIIll. 



Bate per ton. 



AOW ... ... ... 

X0i70 ... ... ... 

xiKaj ... ... ... 

Xlf^^O ... ... ••• 


tons. 

510 

70-00 

5800 

3100 


on. 
34315 

86-95 
^27-83 

3100 


ou. 

67-28 
1-24 
7-38 
100 


Total 


IMIO 

t 


888*93 


5*42 



fe; 



BOui 



•o^Sn 







t Includes 63*6doz. dollied and specimens. 

GoLcoNDA MiKBB, Ltd., G.M.Ls. 35d, 42d, 68d, 69d. 70d, 
74d, 79d, 143d. — Several lines of reef run through this property 
on a general bearing slightly east of north, and a large amount of 
work has been done upon them. At the time of my visit the mine 
was almost abandoned, and only a little work was being done in 
the upper levels; I was unable to examine the lower workings, 
owing to their being flooded. The main, or Gholconda, reef is a large, 
white quartz reef, running along the western side of a large quartzite 
bar, and dipping with it at a fairly steep angle to the west. This reef 
is in places as much as eight feet in width, but in the upper levels is 
very irregular. The bast stone was obtained on the footwall, 
especially where the reef came in actual contact with the quartzite bar- 
As in most of the other mines in this district, some very rich 
lockets were found in the upper workings ; these, however, were of 





H.J.P9ther. Govemmefft Photohtho^rapher. Perth. W.A 
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very limited extent. In addition to the above reef, the Eureka lode 
also runs through the property. A shaft has been sunk to cut this 
near the Company's southern boundary, and a little work has been 
done upon it at a depth of about 180 feet. 

Salt water was struck at about 90 feet» at which point the 
country begins to get hard and settled.' 

This mine, as mav be seen by the table, has, up to the end of 
1903, crushed 11,342 00 tons for 21,48915oz., including llOSOoz. 
dollied and specimens, being at the rate of l*89oz. per ton, and 
worth ^3 17s. 6d. per oz. 

The following tables, compiled from the latest official statistics, 
show the gold returns from the various other mines in the district 
up to the end of 1903 :— 

GoLcoNDA MiNBs, Ltd., G.M.Ls. 35d, 42d; 68d, 
69d, 70d, 74d, 79d. 143d. 



Year. 


Ore 


Oold 


Bate 


craahed. 


therefrom. 


per ton. 




tons. 


OX8. 


OX8. 


Previous to 1897 ... 


4,700-00 


7,537-00 


1-60 


1897 


1,38500 


3,244-26 


2-43 


1898 


1,783-00 


3,990-83 


2-23 


1899 


2,78700 


4,961-16 


1-78 


1900 


17000 


5705 


•33 


1902 


830-00 


311-76 


94 


1903 


237-00 


•1,88711 


5-85 


Total 


11,34200 


21,48915 


1-80 



* Incladea 110*S(k>x. dollied aad iipecimena, and T-OOox. alluTial. 



The Mainland. 



The Mainland exactly resembles the .Island in its general 
configuration, rising on the south abruptly out of the salt lake and 
on the north and north-west from the alluvial flats which cover the 
greater part of the country between Lake Austin and Cue. It 
consists of a series of low, rough greenstone and quartzite ridges, 
whose general trend is about east -north-east and west-south-west, 
narrowed to a point at a spot about a mile and a-half north-east of 
the most northern extremity of the Island and then widening out 
gradually as it proceeds easterly, the edge of the lake maintaining a 
general easterly direction. The country rock is exactly the same as 
at the Island, consisting of a coarse-grained typical diorite very 



• Geological Survey, BaUetin 8. p. 16. Perth : By Authority, IMS. 
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decomposed and broken down to a depth of about 100 feet. The 
only difference between the two places is that the quartzites at the 
Mainland have a more easterly and westerly strike, and are more 
faulted than those of the Island. In one or two places these lines 
of faults have been worked apparently in the hope of finding rich 
chutes such as are found under similar conditions at Boogardie.* 
The quartz reefs here, for the most part, run alongside the quartzite 
bars, and, as at the Island, are richest where in actual contact with 
them. 

At the time of mj visit very little work was being done at 
either the Island or the Mainland; in fact, at the latter place 
absolutely no work at all was going ou, the only mine in existence 
—the Mainland Consols — being then under extended exemption. 
At the Island work was being carried on at the Island Eureka, 
Island Eureka South, and to a small extent on the Golconda. 

One or ty^o alluvial miners were also at work on the Island » 
but very little gold is obtained from this source. 



The Mines. 

The following is a brief description of the principal mines in 
xistence at the Mainland at the time of mv visit. 

MAINLA17D Consols G.M.Ls., 6d, 60d, 61d. — At the time of 
ray visit this property was under exemption, and I was unable to 
examine the lower workings owing to their being flooded. A large 
amount of work of a rather irregular nature appears to have been 
done, especially in the upper levels. Two lines of reef have been 
worked ; one, the main line, being an approximately north-east and 
south-west reef running alongside a large quartzite bar and dipping 
to the north-west ; the other, a smallei* reef running at right angles 
to the former and dipping at a flat angle towards the north-east. 
This reef is from one to three feet wide where seen in the upper 
levels ; the chute of gold was only some 50 feet in length and has 
been completely worked out, some very rich stone having been 
obtained near the surfaee in the earlv dava. 

The main reef is very irregular, both in size and in its gold 
contents, varying from" one to eight feet in width. It runs along* 
side and to the north-west of a large quartzite bar which runs on a 
bearing of about 60 deg. and dips steeply to the north-west. 

The reef has been followed for a considerable distance into the 
adjoining leases on the north-east and a large amount of work has 
been done upon it. The greater part of the stone is of low grade, 
but very rich pockets occur here and there. These pockets are j 

always small, but are phenomenally rich and are generally found in | 
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contact with the main quartzite bar. The quart zite bars them- 
selyes, which run rouehly parallel to each other, invariably carry a 
slight trace of gold^ bat are of too low grade to pay to work ; both 
they and the quartz reefs carry considerable quantities of pyrites 
below water level. Water was met with at about 60 feet, and is very 
plentiful and extremely salt. The country rock is a coarse-grained 
diorite, considerably decomposed to a depth of about 120 feet. 

This property, as may be seen by the table, has, up to the end 
of 1903, crushed 6,58915 tons for* a yield of 21,833-47oz., being at 
the rate of 3'31oz. per ton. 



Mainland Oonsols G.M.Ls., 6d, 60d, 61d. 



YeaT. 


Ore crashed. 


Gold there- 
from. 


Bate per ton. 




tons. 


ozs. 


ozs. 


Previous to 1897 ... 


1.87300 


14,61200 


10-64 


1897 


1.72615 


3,124-62 


1-81 


1898 


7000 


30400 


4-34 


loinl ... ... ... 


7U0-00 


31100 


•44 


1900 


1,60700 


2,024-65 


1-26 


1901 


37200 


405-60 


109 


1908 


74100 


1,051-80 


1-42 


Total 


ejBS»15 


21,833*47 


3*31 



Minor Gold Returns from the Island and the 
Mainland to end of 1903. 

The Island. 







Ore 


Gold 


Ayeraffe 


Name o» Lrasx. 


No. of Lease. 


milled. 


jleld. 


oz. per 






tons. 


ozs. 


ton. 


Island Lake Austin Q.M. Co. 


8d, 40d 


1,807-00 633-41 


•35 


Island Lake Austin South G.M. Co. 


106d 


20-00 200 


•10 


Ifew Orient ... 


155D 


763-50 3,441-83 


4-60 


Von Holtke ... 


llD 


( • 3300 
••• ^ t 61-91 


• •  

• • • 


Sundry claims 


* • • 


• 900 


• • • 


Sundry parcels treated at Island 


• • • 


11900 53-00 


-44 


Lake Austin battery 








Totals 


• •  


3,700*50 ,4;S3415 

1 


1*56 



• AllttTial. t Dollied and epeohuens. 
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The Mainland. 



Naxk or LxASX. 


No. of LeoM. 


On Milled. 


AyetBge 
OoldTieUL oscper 






tons. 


ozft. ton. 


Oomou ••• ••• ••• >*• 


313d 


22-00 • 31000 


14-09 


I&g^t 


204d 


30-00 1 101-66 


3-38 


Mainland East 


97d 


20-00 


69-78 


3-48 


Mainland Enreka (late Mainland 


16lD (147d) 


8500 


1 1,116-44 


13-18 


Consols Extended N^orth, 147d) 










Perseverance 


17lD (86d) 


U9-70 


§737-60 


616 


Wild Gat ... 


135d 
... , 


163-65 


II 1,124-65 


6-87 


JL O vCUl ••• ••■ ••• 


440-25 


13,45012 


785 



*Inolnde8 288'OOozs. 


dollied and specunenB. 


t „ 


84*50 




t j^ 


837-19 




f „ 


405-55 




n t» 


274-65 




1 tf 


1,789-89 





Total Yield fbom Dibteict. 





No. of Leue. 


Ore Milled, 
tons. 


Gold Yield, 
ost. 


ATen«« 

ou. per 

ton. 


The Island 

The Mainland 


•  • 

• •  

• • • 


27,464-00 
7,029-40 


•45,806-62 
t25^2-59 


1-67 
3-59 


JL O vvvX ••• «•• ••• 


34,483*40 


71,00021 


2-06 



* Incladefl 40*OOoza. aUuTial, and 296*89ozb. doUied and speoimeua, 
t „ 1,789*890X8. dollied and specimens. 



Tuckanarra, 

This centre is situated about 26 miles slightly east of north of 
Cue townsite, and just outside the southern boundary of the 
Nannine District. 



General Topography. 

The greater part of the country in the neighbourhood of 
Tuckanarra consists of level plains covered with recent deposits, 
through which rise occasional low ridges of greenstone traversed 
by, and owing their origin to, numerous parallel bands of 
hsematite-bearing quartzites. These ridges seldom rise more than 
60 or 70 feet above the surrounding plain. 

Three or four miles to the east of the townsite the ridges 

become higher and more numerous, and continue thus for about 

3ur miles, when their place is taken by an undulating belt of granite 
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country running about north and south. About two miles to the 
north-east of the townsite are a few small outcrops of granite, 
evidently part of a large body extending northward from this point 
and hidden by the superficial deposits which coyer this part of the 
country to a considerable depth. 

The Greenstones. 

The g^i'^^i^stones, within which the quartz reefs and the 
hematite-bearing quartzites occur, are the staple formation of the 
district ; the main mass of granite to the north-east has evidently 
been intruded into them, and they are also intersected by several 
north and t»outh granitic dykes which are apparently offshoots from 
the main body. They are for the most part massive, but are very 
much weathered and decomposed near the surface, and comprise 
diorites, quartz-diorites, and amphibolites. Of two specimens 
microscopically examined, the first [5316], taken from a spot 30 
chains west of Boyd's Keward G.M.L., is a fine-grained, greenish 
rock, showing slight signs of foliation ; a section (460) of it, seen 
under the microscope, shows it to consist of — 

(a.) 'Hornblende, forming almost the entire section and being 
in small and irregular crystals and fibrous aggregates ; 
it is a pale green variety showing strong pleochroism. 

(6.) Felspar, occurring for the most part in small, clear grams, 
but a few small, lath-shaped crystals also occur 
throughout the section. A little ilmenite is also 
present in small scattered grains, and is in part 
altered into colourless to pale brown leucoxene. 

A second specimen [5317], taken from 30 chains south-west of 
the same lease, is a coarse-grained, dark green, massive rock, with 
no signs of foliation; a section (461) of this, seen under the micro- 
scope, shows it to consist essentially of hornblende and felspar, 
together with a little quartz and some ilmenite. 

The hornblende occurs principally in the form of large 
plates and irregularly formed crystals, and is consider- 
ably chloritised in parts. 

Felspar is fairly abundant, and is probably principally oligo- 
clase ; it is considerably clouded from the presence of 
alteration products. Ilmenite is plentiful, both as 
grains and partially formed crystals ; in a few cases it 
is altered into leucoxene. 

Quartz is present, in small quantity, in the form of irregular 
grains and blebs. 

The Quabtzites. 

Traversing the greenstones are numerous parallel bands of 
hsmatite-bearing quartzites. North of the railway line these run 
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in a general north-north-easterly direction, but south of it ther 
take a sudden turn to the east, and run on a bearing varying 
from south-east and north-west to almost due east and west. 
These quartzites are similar to those occurring at Boogardie, which 
haye already been described in the geological report* on that 
district as — 

Old fault lines or jointe along which the original greeiiBtones have been 
highly foliated parallel to the line of faulting, and thus formed zones of 
weakness along which thermal solations containing iron, silica, etc., hare 
forced their way to the surface, and gradually conT^rted the original 
foliated greenstones into their present form. 

They here run * in narrow parallel belts, occasionally passing 
imperceptibly into foliated greenstone, from two or three feet to as 
much as a chain or two m width, and from one to fiye chains 
apart, and can be followed on the surface for a considerable 
distance. They are fairly regular in their course, but are crossed 
by numerous faults which, as a rule, throw them slightly to the 
west. 

These lines of fault if properly prospected would, no doubt, 
be found to yield rich chutes of stone similar to those found at 
Boogardie.* 

As far as tested, these bars have been found to carry a small 
amount of gold, but in no case have they proved rich enough to 
pay for working. They vary considerably in their appearance, in 
some the hsamatite and quartz being in fairly wide, well-defined 
bands, while in others the banding is hardly visible in a hand 
specimen ; they also vary greatly in the percentage of iron present 
in them, though in no case is this exceptionally high. 

A partial analysis, made in the Departmental laboratory, of 
two typical samples, gave results as follows : — 





LSS2i.l 


[6327.3 


Metallic iron 


40*65 


... 38- 15 per cent. 


Silica 


36-64 


... 38-54 


Phosphorus 

Sulphur 

Hygroscopic water 
Combined water . . . 


•02 

•02 

•07 

413 


•20 
03 

•17 .. 
... 3-75 



[5327] is from a spot on the teleg^ph line 8i miles north-east from 
Tuckanarra. 

[6304] is from about two chains north of locality of [6327]. 

The Granites. 

Intersecting the greenstones in the northern portion of the 
field are several large granitic dykes. These run in a geoeral north 
and south direction, and are apparently offshoots from the main body 
farther north, and vary in appearance from a fine-grained felsite to 
a coarse granite ; a section (462) of a specimen [6318] of this latter 

• Geological Surrey, Bulletin 8, page 16, Perth : Bj Authority. 1908. 
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type, taken from a large djke about five chains east of O.M.L. 146, 
seen under the microscope shows it to be a holocrjstalline rock con- 
sisting of — 

(a.) Quartz : very abundant, in large irregular lumps and 
grains almost entirely devoid of crystalline boundaries. 

(h.) Felspar : also very abundant, and consisting principally 
of orthoclase and oligoclase ; it occurs for the most 
part in irregular lumps with few signs of cirstalline 
boundaries; a Httle of it is micrographically inter- 
grown with the quartz. 

(c.) Muscovite: fairly plentiful throughout the section in 
the form of colourless ragged flakes. 

(d.) Magnetite : occurs as small scattered grains associated 
with the muscovite. 

About two miles to the north-east of the townsite are a few 
small outcrops of what is apparently a large body of granite extend- 
ing northward from this point to the neighbourhood of Munarra 
Gully ; the greater part of this belt is covered by a considerable 
thickness of recent deposits, but where found outcropping it is seen 
to be a coarse-grained variety exactly similar in appearance to that 
outcropping near G.M.L. 146, and a description of a section which 
is given above. The junction between this granite and the green- 
stones is for the most part hidden by the recent deposits, but it 
appears that the granite is newer than and intrusive into the green- 
stones. 

Some seven or eight miles to the east of the town is another 
large body of granite ; this belt runs approximately north and south, 
and is of a similar type to the above. 

SxTPSBFiciAL Deposits. 

Covering the greater part of the district is a considerable 
thickness of recent deposits; these vary in depth from a few 
inches to many feet, and are derived from the gradual denudation 
of the older rocks, and consist for the most part of a loose, red, 
somewhat sandy soil. 

In addition to these deposits thei^ are a few small areas of 
ironstone gravel ; these occur as the cappings of greenstone ridges, 
but are of yerj poor quality and of very limited extent; they are 
found principally in the neighbourhood of the Bachelor G.M., and 
beyond the eastern extension of the map. 

The Beefs. 

The majority of tht* reefs being worked in this district 
are those found occurring in connection with the quartzites. 
They are generally of white quartz, often sugary near the surface, 



and vary greatly both in size and in their gold contents, a reef often 
ranging from a mere thread to as much as 10 feet and more in the 
same workings. Thej usually run close alongside the quartzite 
bars, and at the points where they come in actual contact with the 
latter generally carry rich chutes of gold. These chutes, though 
often exceedingly rich, are small and very irregular in their occur- 
rence, and the bulk of the stone between them is, as a rule, very 
low grade. These quartz reefs are of later formation than the 
quartzites, and are often found cutting across them ; in such cases 
rich chutes of gold are usually obtained at the points of intersection. 

Several reefs are being worked which occur in the greenstones 
at some distance from the quartzites. These are, as a rule, some- 
what smaller, but are much more regular and more defined than the 
preceding type ; their gold contents too are more uniform, and, on 
the whole, they are a much more promising class of reef. 

A considerable amount of alluvial gold has been obtained from 
a spot about half -a-mile to the north of the townsite. This " patch " 
was about half-a-mile in length and from five to ten chains in width, 
and is situated on the side of a ridge along which a number of 
quartzite bars outcrop. The gold has probably been derived from 
a number of small quartz leaders and stringers associated with 
these bars, and was all found at a depth of only a few inches from 
the surface. At the present time this patch appears to be pretty 
well worked out. 

Water. 

This district is well watered, and abundance of good fresh 
water is obtainable by sinking to a depth of about 80 feet. 

Timber. 

The only timber available for mining purposes and for fuel 
is mulga, and this is rapidly becoming very scarce in the near 
neigbbourboo<i of the town, and most of the timber used has to 
be carted in from considerable distances. 



The Mines. 

The following is a brief description of the principal mines 
working in the district at the time of my visit : — 

TsiLBT Q.M.L. 1132. — A good deal of work has been done on 
this property, though very little was going on at the time of my 
visit. The main shaft has been sunk vertically to a depth of 
206 feet, and levels have been put in along the reef at 80 
and 180 feet southerly to the south boundary of the lease, and 
northerly for a distance of 400 feet; a good deal of stoping has 
lieen done from these levels, all the stone above water being taken 
out, and crosscuts have been put in easterly for about 200 feet at 
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both levels with the purpose of cutting parallel reefs ; not much 
work, however, has been done on these. (Fig. 2.) 

Fio. 2. 
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CROSS SECTION OF REEFS AT TRILBY MAIN SHAFT. TUCMANARRA. 

The main line of reef, which can be followed through this and 
the adjoining leases for some distance, is somewhat irregular in 
size, varying from *}Xie to six feet, and dips steeply to the westward, 
striking about north -north-west and south-south-east. Several 
smaller reefs run alongside the main one and further to the eastward, 
but as far as tested were very irregular both in size and in their 
gold contents, and, generally speaking, were very poor below water. 
Several shafts have been sunk to water on one of these eastern reefs, 
but very little work has been done from them, and they are now 
practically abandoned. 

The country is a fine-grained greenstone, very soft and 
decomposed down as far as worked, and intersected by several 
small diorite (?) dykes, which run east and west and cut through 
the reefs without displacing them in any way. 

An abundant supply of fresh water was struck at about 90 feet. 

Blue Anchor G.M.Ls. 1190, etc. — This property adjoins 
the Trilby immediately on the north, the workings being situated 
on the same line of reef. Several shafts have been sunk, the 
deepest to a vertical depth of 150 feet. From this shaft drives 
have been put in southerly along the reef at 70 and 150 feet, that 
at the 70-feet level for a distance of about 600 feet, and the whole 
of the reef for this length stoped out to the surface ; that at the 
150 feet has been put in 400 feet, and this block stoped 
out up to the 70-feet level. Very little work has been done t^ 
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the north of the main shaft. The reef, as was the ease in the 
Trilbj, is very in'egular both in size and in its gold contents, 
Tarjing from a few inches to as much as 10 feet, the large bunches 
being, as a rule, very low grade; in the upper workings it is 
running very nearly verticallj, but at water level it is dipping at 
a steep angle to toe westward ; near the main shaft it is crossed, 
bj a small granite dyke running east and west, and dipping at 
a very flat angle to the south ; this dyke, however, does not displace 
it in any way. 

The country is greenstone, and is very decomposed and rotten 
as far as opened up. 

Abundance of fresh water was struck at 75 feet. 

At the time of my visit (October, 1903) no work was bein^ 
done on this property. 

Anchor Consolidatbd G.M., Ltd., G.M.Ls. 1182, 

1190, 1197, 1203, 1206. 





Tons of ore 


Ou. of gold 


Avenge ou. 




treated. 


therefrom. 


per ton. 


Previous to 1897 ... 


• • • 


• • • 


• • • 


1897 


29*G0 


26-55 


•90 


1898 


• » • 


• • ft 


• • • 


1899 


25400 


297 00 


117 


1900 


71000 


812-50 


114 


1901 


3,837 00 


3,02837 


•78 


1902 


2,201-00 


1.934-40 


•88 


1903 


40-00 


•80-26 


• • • 


Total 


7,«l-60 


6,17907 


•87 



* Includes 75ok8. bj cyanide. 

Tbilbt No. 1 G.M.L. 1196.— This block adjoins the Trilbv 
immediately on the south, and the worldng:s are ou the same lines 
of reef as have been worked on that property. Four shafts have 
been sunk to water level (90 feet) near the north boundary of tbe 
lease, and the three most westerly connected by a crosscut at this 
level. Two reefs were driven on southerly at water level for a dis- 
tance of about 50 feet ; these varied in size from six inches to two 
feet, but were very low ^rade, and no further work was done o:i 
them. 

TaiLBT No. 1 G.M.L. 1196. 



Tear. 



Tone of Ore 
treated. 



Oz8. of Gold 
therefrom. 



ATerage ot, 
por ton. 



Al^irX ••■ ..* -.. 

XctUm ••• ... ... 

XcKzO ... ... ... 


7-50 
2100 
2000 


1-40 
l-oO 
785 


•19 
•07 
•39 


Total 


48-60 


1075 


-22 
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Cable G.M.L. 1199. — ^Near the eastern boundary of this lease 
a large irregular quartz reef is being worked, varying in size from 
three to 12 feet, and consisting of a sugary ironstained quartz. 
Its general trend is about north and south, but near the main shaft 
it takes a sharp turn to the eastward for about 100 feet, and then 
gradually comes round to its north course again ; it dips at a steep 
angle to the westward. The chute of gold is about 250 feet in 
length, and dips to the southward, but the values of the reef vary 
considerably within this length. The country is very broken and 
decomposed down as far as worked. 

The main shaft has been sunk on the reef to a depth of 100 
feet (water level), and drives put in along it at this level for 100 
feet southerly and 160 feet northerly ; very little stoping has been 
done. The reef is about 12 feet wide at the end of the south drive, 
bat is much smaller and more broken at the north end. Near the 
wBstem boundary a reef parallel to the Trilby line has been worked 
to a depth of 80 feet. This reef is from one to eight feet in width, 
averaging about three feet, and dips westerly, dipping into the 
Tiilbv lease at about 80 feet. It has been worked out from this 
level to the surface for a distance of 110 feet south, and 60 feet 
north in the Gable. Crosscuts have also been put into it from the 
Trilby main shaft at the 80 feet and 180 feet levels, and a little work 
was done on it at this latter level, but the stone bad become very 
poor, and it was soon abandoned. 

Cable G.M.L. 1199. 



Tear. 



Tons of Ore 
treated. 



Oza. of Gold 
therefrom. 



Ayerage oz. 
per ton. 



1900 
1901 
1902 
1903 



65-50 

iirco 

40510 
1,31200 



Total 



1,893*60 



73-53 
108- JO 
321-29 
802 27 


112 
•97 
•79 
•61 



1,30519 



Open Cut G.M.L. 1218. — The same reef is being worked on 
this property as on the Cable. It is here running north and south, 
and an open cut has been made on it to a depth of about 40 feet. 
A vertical shaft has also been sunk on it to a depth of 95 feet, and 
a drive put in southerly for 100 feet along it at this level, and a 
little stoping done. The reef, which dips west at an angle of about 
80°, as seen in the drive, is very irregular and broken, varying in 
size from throe to 12 feet. Its gold contents, too, vary greatly, the 
stone as a whole being low grade, with occasional small rich 
patches. 

A crosscut has been put in easterly from the shaft at the 
bottom level, for a distance of about 60 feet, with the object of 
cutting a second parallel reef which outcrops about a chain to the 
east. 
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Trilbt, Block I, G.M.L. 1218 (Opsr Cut) 



Year. 


Tons of Ore 
treated.- 


0«s. of Qold 
tlienfroiD. 


Arenge os. 
per ton. 


X«7\A/ ••• •■• ••• 
XifwX ••• ••• ••• 

JLt^Jm9 ••• ••• ••• 

Xl^/O «■■ ••• ■«• 


104-50 
2800 

• • • 

• •• 


74-66 
6*40 

* • • 

• •• 


•71 
•19 

* • • 

• • • 


Total 


132-50 


80*06 


-60 



Lady Eva G.M.L. 1180. — This property is situated about two 
miles east of Tuckanarra township. A large white quartz reef runs 
through about the centre of the lease on the western side of a large 
felsite djke running north-west and south-east. It has no defineid 
course, but twists about in all directions. Three shafts have been 
sunk on it, the deepest being down 70 feet, and the other two 40 and 
20 feet. About 60 feet of driving has been done from the 70 feet 
shaft, but no stoping. The reef, as opened up here, is from four to 
six feet wide. The greater part of the stone is of very low grade, 
but a few rich pockets were obtained, principally along the junction 
of the reef with the dyke. At the time of my visit a little work of 
a prospecting nature was being carried oh near the sur&bce. 

The country is greenstone, considerably foliated, and getting 
very hard almost at the surface. 



Lady Eva G.M.L. 1180 (109n). 



Year. 



Gold. 



1897 ... 

1898 ... 



Total ... 



70'85oz. dollied and Bpecimens. 
19-90 oz. 



9076 oz. 



ft 



n 



»t 



>» 



Boyd's Reward, R.C. 64i!r. — A fair-sized quartz reef runs 
along the eastern side of a large quartzite bar running about north- 
west and south-east near the western boundary of this lease. This 
reef, which varies in size from six inches to three feet, and dips 
with the bar (Fig. 3) at a steep angle to the eastward, has been 
worked down to a depth of about 90 feet. Several shafts have 
been sunk on it to this depth, and a block . 200 feet in length 
has been stoped out from this level to within about 30 feet of 
the surface. 



A main vertical shaft has been sunk to a depth of 200 feet a 
Ettle to the east, and crosscuts put in to intersect the reef at 140 
tad 180 feet, but no further work has been done from it, and at tiie 
time of my visit the workings were full of water. 
Fis. 8 



KcnoH SHtMummMOfomwKHaormiraHtansinraD 

G M L G4 TUCKANARRA. 

The reef is verv patchy, the goM occurring in small, short 
chutes, or pockets, some of which were phenomenally rich. 

The country, as far as worked, consists of very soft, 
decomposed greenstone. 

A plentiful supply of fresh wat«r was struck at about 95 feet. 

Botd'b Rbwasd, E-Cb. 341, 342 (R.C. 64k). 
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1899 

1900 ... 

1901 

1902 

1903 


210-60 
34600 
166-00 
83-00 

91-00 


fl.246-*4 
•697-30 
24S-30 
377-66 
178-46 


lS-41 
2-02 
1-S6 

11-44 

1-96 


Total 


83550 


4,74114 


6<7 



Kbkksib 6.M.L. 1337 (lat« Bacrklob). — This property is 
situated about six miles to the east of Tuckanarra townsite. 

Several quartzit« bars run through the lease on a bearing 
■lightly north of east and south of west. A small irr^ular quartz 
re^ and several small quarts leaders' run alongside and across one 
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of these bars. This reef has been worked to a depth of 100 feet bj 
means of two vertical shafts, from the mo«it western of which 
diiyes have been put in along the reef for lt50 feet east and 80 feet 
west at both the 50 and 90 feet, but practicallj no stoping has been 
done. The reef varies in thickness from a few inches to about 
three feet, and is very irregular in its gold contents ; a very rich 
chute was obtained at the point where it crosses the quartzite bar 
(Fig. 4) and has been worked out from water level (100 feet) to the 
surface. 

Fia. 4. 




4- e^PLAN SHEWim THE MOOEOF OCCUaRCNCtOFIIAlN mFMrBACNEtOB 6if.niCMNttik 



Several other parallel reefs run through the property, and, 
doubtless, similar rich chutes will be found in these at their points 
of intersection with the quartzites. 

The quartzites carry a fair percentage of pyrites below water 
level as well as a small amount of gold. 

Several other leases have been pegged out along this line of 
reef, but, so far, practically no work has been done upon them. 

The country is greenstone, very soft as far as opened up. 

t 

Good fresh water is met with at 100 feet. 



Nbmssis G.M.L. 1887 (late Bachklob G.M.L. 1192) 



1 
Y«ar. 


Tons o£ Ore 
tzeated. 


Oss. of Gold 
therefrom. 


Arenge ox. 
per ton. 


X«7^/v •■• ••■ ••• 

Am^JS ■•• ••• ••• 

XVxJm ••• ••• ••• 

Xl^vO ••• ••• ••• 


3400 

3800 

6800 

23600 


•i4a*io 

100-46 

70*76 

77503 


4-21 
264 
1-22 
3-28 


Total 


90600 ' i,oera3 i 2« 

1 1 



Inoludes 24*65 ox. doOtod imd xpeoimena. 
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of these bars. This reef has been worked to a depth of 100 feet by 
means of two vertical shafts, from the mo8t western of which 
drives have been put in alonf^ the reef for 150 feet east and 80 feet 
west at both the 50 and 90 feet, but practicallj no stoping has been 
done. The reef varies in thickness from a few inches to about 
three feet, and is very irregular in its gold contents ; a verj rich 
chute was obtained at the point where it crosses the quartzite bar 
(Fig. 4) and has been worked out from water level (100 feet) to the 
surface. 

Fio. 4. 
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4- c^iUN SHEWWS THI MODE OF OCOffiKNa OF MAIN fiUFtf BtfHElOS GJI.TUCMNtt^ 



Several other parallel reefs run through the property, and, 
doubtless, similar rich chutes will be found in these at their points 
of intersection with the quartzites. 

The quartzites carry a fair percentage of pyrites below water 
level as well as a small amount of gold. 

Several other leases have been pegged out along this line of 
reef, but, so far, practically no work has been done upon them. 

The country is greenstone, very soft as far as opened up. 

« 

Good fresh water is met with at 100 feet. 



Nemesis G.M.L. 1837 (late Bachelor G.M.L. 1192) 



yj. Tons of Ore 

^•"- treated. 

» 


Om. of Gold 
thierefzom. 


Avenge oz. 
per ton. 


A wvv ••• ••• ••• 

Xl^#J ••• ••• ••• 

^VvFZ ••• •«• ••• 

XvxJO ••• «•• t«« 


3400 

38-00 

5800 

23600 


•143*10 

100-45 

70-75 

77603 


4-21 
2-64 
1-22 
3*28 


Total 


808*00 1,069^ 

i 


2*96 



Inoiudea 24*65 ox. doIUed and ■pecimena. 
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of these bars. This reef has been worked to a depth of 100 feet by 
means of two vertical shafts, from the moot western of which 
drives have been put in along the reef for lt50 feet east and 80 feet 
west at both the 50 and 90 feet, but practicallj no stoping has been 
done. The reef varies in thickness from a few inches to about 
three feet» and is verj irregular in its gold contents ; a very rich 
chute was obtained at the point where it crosses the quartzite bar 
(Fig. 4) and has been worked out from water level (100 feet) to the 
surface. 

Fia. 4. 
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e^PLAN SMCWim THI MOK OF OCCURKNCf OF MAIN KEF AT BICHUOR G JI.TUCMNttA 



Several other parallel reefs run through the property, and, 
doubtless, similar rich chutes will be found in these at their points 
of intersection with the quartzites. 

The quartzites carry a fair percentage of pyrites below water 
level as well as a small amount of gold. 

Several other leases have been pegged out along this line of 
reef, but, so far, practically no work has been done upon them. 

The country is greenstone, very soft as far as opened up. 

Good fresh water is met with at 100 feet. 



Nemesis G.M.L. 1837 (late Bachelor G.M.L. 1192) 



Yeax. 


Tons of Ore 
treated. 


Oe8. of Gold 


Aversge ox. 
per ton. 


XvXjxJ •■• ••• *•• 

A v^/ J •*« ••• ■•• 

xv\J25 ••« «■• ••• 

AvVIO ••• •*• ••■ 


3400 

8800 

5800 

23600 


•143*10 

100-46 

70-75 

77603 


4-21 
2-64 
1-22 
3-28 


Total 


98600 


1,089-33 


irge 



Includes 24*€5 oi. doQied and qiecimeBs. 
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of these bars. This reef has been worked to a depth of 100 feet bj 
means of two vertical shafts, from the most western of which 
drives have been put in along the reef for 1*50 feet east and 80 feet 
west at both the 50 and 90 feet, but practically no stoping has been 
done. The reef varies in thickness from a few inche>8 to about 
three feet, and is verj irregular in its gold contents ; a very rich 
chute was obtained at the point where it crosses the quartzite bar 
(Fig. 4) and has been worked out from water level (100 feet) to the 
surface. 

Fio. 4. 
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e^PUN SHEWING THE MODE OF OCCURRENCE OF MAW RUFtf BIICHElOff 6.M.niCMlMt^ 



Several other parallel reefs run through the property, and, 
doubtless, similar rich chutes will be found in these at their points 
of intersection with the quartzites. 

The quartzites carry a fair percentage of pyrites below water 
level as well as a small amount of gold. 

Several other leases have been pegged out along this line of 
reef, but, so far, practically no work has been done upon them. 

The country is greenstone, very soft as far as opened up. 

Q-ood fresh water is met with at 100 feet. 



Nemesis G.M.L. 1337 (late Bachelor G.M.L. 1192) 



v^. 1 Tons of Ore 
^•"- tareated. 

I 


Ou. of Gold 
therefrom. 


Arerage oz. 
per ton. 


JL«7V/v/ ■•• •«* •■• 

X47V/J ••* ••■ «•■ 

X VVM ••• ••• ••• 

X«7v/0 ••■ ••• ••• 


3400 

3800 

6800 

23600 


•143*10 

100-45 

70-75 

775-03 


4-21 
264 
1-22 
3-28 


Total 


90600 , 1,069*33 1^96 

1 1 



Includes 24*65 os. doUled and specimenB. 
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of these bars. This reef has been worko<l 
means of two vertical shafts, from ' 
drives have been put in along the rref ' 
west at both the 50 and 90 feet, but i 
done. The reef varies in thicknes> 
three feet, and is very irregular iu 
chute was obtained at the point w^ 
(Fig. 4) and has been worked oat f * 
surface. 
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The following table shows the total gold returns from the 
leases at Tuckanarra, other than those already mentioned, up to 
the end of 1903 :— 







Tonaof 


OSB. of 


Ayerage 


Name of Leaw. 


No. of Lease. 


On 


Gold 


OS. per 


• 




tTMted. 


thereftpom. 


ton. 


Bright Smile 


1396 


23*00 


10-50 


-46 


Diorite Queen 


1226 


39-00 


22-30 


•57 


DoaglAS Botdder 


1280 (199n) 


137-60 


•629-67 


4-51 


x/y wiv ••• ••• ••• ••• ••• 


1242 


83-50 


18-80 


-22 


East Lynne 


1223 (131N) 


27-00 


1014 


•39 


Federal 


1349 


11900 


14-60 


•12 


General Gordon ... .!. 


1285 


1000 


3400 


3-40 


Jost-in-time 


1378 


16-00 


3-65 


•24 


Maybelle 


1363 


18100 


41-20 


•28 


Newhaven 


1200 (287n) 
1191 (223N) 


57 00 


fl 65-09 


2-89 


No. 1 South Tackanarra 


160-00 


60-00 


•31 


Band ... 


1226 


1000 


62-50 


6-26 


Tuckanarra North 


1185 (206m) 


143-00 


4010 


-28 


(W. DowBon) 


P.A. 599 


2400 


14-70 


•61 


Sundry Claims 


• • • 


31316 


70-57 


•22 


Treated at Public Battery 


• •  


• • « 


1689-40 


• • • 



* Indndea 485*12o2. dollied and epeoimena. 
t „ 118'05oz. 
X Bj cyanide. 
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The Country between Tuckanarra and Munarra 

Gully. 

From Tuckanarra northwards the country is greenstone, 
traversed bj luDmatite-bearing quartzites, to a point about a 
mile north of the Trilby G.M., where granite makes its appearance, 
continuing mostly as level plains covered with loose sandy soil, 
with bare outcrops of rock here and there, to a spot about a 
mile south of Munarra Gullj, where it once more disappears 
below the greenstones. The northern boundary of this granite 
belt runs easterly nearly as far as Stake Well, and westerly 
for eight or ten miles, then turning away north. The country 
in the neighbourhood of Munarra Gully is hilly, and consists 
of massive fine and coarse-grained greenstone. The belt is some 
15 miles across, and runs in a general northerly direction from 
this point. Its eastern extension includes Stake Well, at which 
point the greenstones are traversed by a series of north and south 
belts of haematite- bearing quartzites, similar to those occurring 
at Tuckanarra, Nannine, Boogardie, and other places on the 
Murchison goldfield. These belts run in an almost due north 
and south direction, and have been proved to extend northerly for 
at least 10 miles. Stake Well is about their southern limit. 

Aftbb Many Ybass G.M.Ls. 23Cn, 231n, etc. — These leases are 
situated at Munarra Gully, about nine miles north of Tuckanarra ; a 
large quartz reef runs east and west through them, and a good 
deal of work has been done on it down to a depth of 300 feet on the 
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miderlaj (90 feet Tertical). The reef, which is nxher hanchj, 
runs up to 10 and 12 feet in width, averagv^? aboat six feet, and 
dips at an angle of from 30^ to 40^ to the north ; it carries a 
large percentage of pjrites at water lerel and a considerable quantity 
of oxide of iron, resulting from the oxidation of the pjrites, abore 
water leTeL A good deal of copper is also associated with it ; this, 
which is mostly in the form of malachite (green carbonate), occurs 
usually in bunches, some of which were very rich. A little sulphide 
ore is beginning to make its appearance at water level, at which 
depth the reef is lying much flatter than at the surface. At a 
point some five chains west of the main shaft the reef takes an *' S" 
curve for a few chains and then runs on again on its original 
bearing ; at this point a vertical shaft has been put down to a 
depth of 75 feet, and a little driving and stoping done from it. 
Eastward from the main shaft the reef is very poor, and practically 
no work has been done on it in this direction. The best stone was 
obtained near the surface from a large open cut about a chain west 
of the main shaft. In this shaft the reef pinches out at a point 
about 100 feet from the surface (on the underlay), but makes 
again a few feet further down, and in the bottom level is rrom 
eight to ten feet in width, with clean, well-defined walls, and giving 
every promise of living to a much greater depth. The main shaft 
has been sunk on the underlay to a depth of about 320 feet (90 feet 
vertical) to water. Levels have been put in at 80 feet for a distance 
of 300 feet west and .50 feet east, and at 300 feet for 300 feet 
west ; a little stoping has been done between the 80 feet level 
and the surface, but none at the bottom level. These workings 
were carried out by the original company, and are now abandoned, 
and the leases have recently been repegged by a new syndicate, 
who are erecting a five-head battery at the eastern end of the reef, 
and are carrying on work in a small way both at this point and at 
the extreme western end of the reef, where an underlav shaft has 
been sunk to a depth of about 40 feet, and a little driving and 
stoping done from it. The reef here is low grade and is very 
irregular, varying from a few inches to as much as four feet. 

At the eastern end of the line what appears to be a parallel 
reef has been worked to a depth of about 40 feet, partly by the 
original company and partly by the present owners ; a considerable 
ouantity of fairly rich stone was taken out of a large open cut by 
the original owners, and a water shaft sunk to a depth of about 
60 feet. The present syndicate are now working this reef at a 
depth of about 40 feet ; it is low grade — ^being expected to average 
about seven dwts. — and very irregular, varying from a mere thread 
to as much as six feet. 

An abundant supply of good fresh water is obtained at about 
*) feet vertical in the main workings and at about 50 feet on the 
wer country. 

The country consists of massive fine and coarse-grained green* 
x)ue, and gets very hard and settled at about 75 feet 
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ArrxB Mant Yxabs G.M.I18. 230/lir, 265/6n, 314n, 322n. 



Tmt. 


TonB of Ore 
treated. 


0x8. of Gold 
therefrom. 


Ayen^e osa. 
per ton. 


X vvv ••• ••• ■•• 

IflOl 

AVXJJL ■•• ••• «•• 
JL V^/m ••• ■«• ••• 

X vvO •■« ••• ••• 


11,32100 

iesoo 

12-75 


6,727-78 

•8800 

175-80 

15-00 


•50 

* •• 

104 
117 


Total 


11^75 


6,006-53 


-53 



* B7 OTanide. 

The Country between Munarra Gully and Quinns. 

(Thirty-one miles E.) 

The road from Munarra Gullj to Quinns for the first 
mile runs south, over greenstone ridges, tiU it comes on to the 
granite country ; it then turns easterly and runs over granite flats, 
close to their northern junction with the greenstones, to a spot a 
mile or two west of Stake Well, where the granite disappears and 
its place is taken by greenstone ridges traversed by north and 
south bands of h»matite-bearing quartzites. The greenstones 
extend to within about half-a-mile of the railway line at Stake 
Well, when they give place to. extensive flats covered with a con- 
siderable thickness of recent deposits, which apparently overlie 
greenstones, and heavily timbered with mulsa, except in the near 
neighbourhood of Stake Well, where it has all been cut for firewood, 
etc. These flats continue uninterruptedly to Culculli, at which point 
there is an outcrop, in the form of a low ridge, of greenstones 
traversed by several small north and south quartzite bars ; from 
here the flats continue again for a further distance of about three 
miles, at which point there is a large bare outcrop of granite 
extending for two or three miles, and apparently trending away 
north-east. From here the flats are continuous on past Burnakura — 
at which place there are a few low greenstone ridges — to a point 
about three miles west of Quinns, at which spot the country becomes 
hilly, and consists of massive greenstones traversed by several 
parallel quartzite bars, which run in the form of a rough semi- 
circle round the Quinns townsite, and intersected by intrusive areas 
of granitic schists. 



Quinns, 

The mining centre of Quinns is situated about 35 miles to the 
east of Tuckanarra. Speaking of this district, Mr. Woodward, a 
former Government Geologist, says * : — 

At Quinns some low, lough ranges of metamorphic rock rise from the 
plain, which for a considerable distance from them is strewn with stones. 

• The Knrohieon Gk>ldfield, by H. P. Woodward, page 20, Perth. By Aathority, 18BS. 
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The reefs here are mostly lar^e and Tery ferrnipnoiiB; in fact, in some 
cases would be better described as iron lodes. These» of course, though 
consisting of hsBmatite at the surface, will make into pyrites in depth, which 
will be more troublesome to work ; therefore only those reefs which are very 
rich will be worth working after they cease to pay the prospectors to do so 
by hand. 

Some of the gullies in these hills proved rery rich in alluvial gold, and 
were easily work^, as the gold was found in a defined gutter, but up to tbe 
present no reefs along these gullies have been found which were rich 
enough to work. 

The Sir Garnet is a large lode, mostly composed of h»matite, in which 
there are some bunches of quartz which show gold freely. This hematite 
is the result of the decomposition of sulphides, which will be met with in 
depth. Considering the richness of the stone, length of outcrop, and size 
of the lode, this mine should pay. 

The Premier is also on a larg^ ironstone lode, but seems to carry the 
gold only in small veins, on the extent of which will depend the value of 
this mine. 

There are several other reefs being prospected, but on these very little 
can be said at present. 

At Quinns there is a small area, of granitic schists occurring 
entirely within the greenstones and from a mile to a mile and a-half 
in width and three miles or so in length, forming a series of low, 
rough ridges, rising to a height of 50 feet or 60 feet above the plain, 
and in about the centre of which the townsite of Quinns is situ- 
ated. The rock itself, which appears to be a very highly foliated 
granite, is very much weathered and decomposed ; a section (464) 
of a specimen [5333] taken from Q.M.L. 467, seen under the micro- 
scope, shows it to consist of — 

(a.) Quartz : abundant, in irregular grains and imperfectly 
formed crystals. 

(&.) Felspar : also very abundant, in large irregular lumps 
and tabular crystals; it is probably principally 
oligodase, but is very clouded and decomposed. 

(c.) Biotite: fairly plentiful, in long, ragged flakes con- 
siderably altered and bleached. 

Most of the present workings are situated in these schists, near 
their western end. 

The schists are surrounded by greenstone ridges extending out- 
wards for several miles, when they die out and give place to level 
plains covered with recent deposits. These greenstones are very 
much decomposed and weathensd on the surface, and consist for the 
most part of a coarse-grained diorite, a section (463) of a specimen 
[6829] of which, taken from a point five chains north of G.M.L. 
453, seen under the microscope shows it to consist of— 

(a.) Hornblende : comprising about 50 per cent, of the sec- 
tion, and occurring in the form of small lath-shaped 
crystals and irregularly-shaped plates and grains; 
it is c^msiderably chloritised in places. 



41 

(5.) Felspar : forming the greater part of the remainder of 
the seotion, and in the form of small g^ins and 
lumps, for the most part without any signs of crystal- 
line boundaries ; it is probably principally oligoclase, 
but is much clouded and considerably decomposed. 

(c.) Magnetite : fairly plentiful in scattered grains through- 
out the section. 

A few small crystals of apatite are also present, as 
well as a little calcite in irregular grains. 

The rock is somewhat weathered, and shows slight 
signs of foliation; this, however, may only be the 
result of the weathering. 

These greenstones are traversed by parallel bands of haematite- 
bearing quartzites of the usual type, which run, roughly, parallel to 
the junction of the greenstones with the schists, and form rough 
ridges 50 to 70 feet high. . In one or two instances they have 
been worked for their gold contents, but not much work was done 
on them, and they have since been abandoned. 

A partial analysis made in the Departmental Laboratory of a 
typical sample [5331] of these quartzites, taken from the Sir Garnet 
G.M.L. 23, gave results as follows : — 

Metalliciron 29*63 per cent. 

OxXlvtt •«» ••• •■• ••* ■•• C#4 aO 

Phosphorus '073 

Sulphur '034 

Hygroscopic water '08 

Combinea water *60 

Thb Beevs. 

These occur both in the greenstones and in the schists, 
most of thos6 in the greenstones being found occurring in con- 
junction with the quartzites, although several large ones are 
found outcropping at some distance from them ; these, however, are 
apparently no good, and no work has been done on them. At 
present all the workings in the greenstones have been abandoned, 
and the only reefs being worked are those occurring in the schists. 
These have a general trend about north-east and south-west, and 
though not large are very regular and well defined, with every 
promise of living to a considerable depth. The district is consider- 
ably handicapped owing to the fact that there is no battery nearer 
than Gftbanintha — 10 miles. A large amount of alluvial gold has 
been obtained from this field in past years, both over the greenstone 
country and the schists. Where found over the former, it appears 
to have been derived principally from numerous small quartz reefs 
and veins associated with tne quartzites ; while in the schists it is 
probably derived from small quartz leaders which run through 
them in all directions, and some of which are very rich. 

Very little alluvial work is being done on the field at present. 

Water. 

Fresh water is obtainable on the field at a depth of from 50 
to 70 feet, and is apparently present in fair quantity. 
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TiMBEK. 

Timber (mulga) is still fairly plentiful throughout the district. 

The Mines. 

Two Jacks Eewabd Lease 453n. — A fair-sized quartz reef 
runs on an approximately north-east and south-west bearing through 
this lease near its north-western boundary. The reef has a well- 
defined outcrop, and can be followed for a considerable distance 
through this lease and the adjoining one. On it two shafts have 
been sunk — the most westerly to water level (80 feet), and the 
easterly to a depth of 50 feet. From the former of these, drives 
have been put in 20 feet east and 30 feet west at water ifivel, but no 
stoping has been done. In this shaft the reef is six feet wide at the 
suiface, 18 inches at 40 feet, and four feet at water level, and con- 
sists of white laminated quartz. The second shaft is down 50 
feet underlay on the reef, and a block about 25 feet in length has been 
stoped out each way from this level to close to the surface. The 
reef, as shown here, is about five feet wide in the west face and three 
feet in the east, its average width throughout being about four 
feet, and dips at an angle of about 80° to the south ; the walls are 
very clean and well defined right from the surface. 

The country consists of granitic schist, and is fairly soft as far 
as opened up. 

Good fresh water was struck at a depth of about 80 feet. 

A second reef runs through the property nearly parallel to the 
main line, a couple of chains farther north. This is a fair-sized, 
nice-looking reef on the surface, but so far no work has been done 
on it. 

Up to the end of 1903, 215*00 tons of stone had been crushed 
from this mine for a yield of 21777ozs., including 22*02ozs. dollied 
and speciimens, giving an average of '99oz. per ton. 

On the adjoining lease, on the west, a little work has been done 
on the same line of reef, which is here about six feet in width, and 
10 tons of surface stone were crushed for an average yield of 
lOdwts. 

GoBKSTALK QM .L. 465n. — The reef on this property runs about 
north-east and south-west ; on it a shaft has been sunk to a depth 
of 35 feet, and a few tons of stone stoped out ; an open cut has also 
been made on the reef a few chains south-west from the shaft to a 
depth of about 20 feet. The reef, which consists of clean, white 
laminated quartz, is about 12 inches in thickness at the top of the 
shaft, widening to about two feet at the bottom ; in the open cut it 
is about three feet, and dips to the south-east at an angle of about 
75° ; the richest stone so far has all been found on the f ootwall 
side of it, that on the hanging wall being as a rule poor, especially 
where the reef widens. Tae country is granitic schist considerably 
-composed and softened, but the walls of the reef are very clean 
• well defined right from the surface. 
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During 1903 this property crushed 81*00 tons of stone for 
62*15028. of gold, being at the rate of '76oz. per ton. 

Pbincess Djlgmab G.M.L. 478n. — This lease adjoins the Corn- 
stalk on the south-west, and is working on the same line of reef ; a 
vertical shaft has been put down on it to a depth of 50 feet (water 
level), and about 30 feet of driving and a little stoping have been 
done at this level. As far as opened up, the reef is about three feet 
in thickness, and consists of clean, white laminated quartz, as in the 
Cornstalk ; it dips at an angle of about 80° to the south-east. Good 
water was struck at 50 feet, at which level the reef is some four feet 
in width, and appears to be improving in value. The country is 
fairly soft granitic schist, and the walls of the reef, as in the 
Cornstalk, are clean and sharp right from the surface. To the end 
of 1903 this mine has crushed 58*50 tons for 42*10ozs., an average 
of *72oz. per ton. 

HoxxsTAKE G.M.L. 467n. — Several lines of reef run through 
this property in the prevailing north-east and south-west direction. 
On the most northerly of them a fair amount of work appears to 
have been done, but it is now abandoned. On the reef at present 
being worked a couple of shafi>8 have been put down to a depth of 
about 30 feet, but no driving or stoping has been done. The reef as 
exposed in these shafts is slightly bunchy, varying from 12 to 30 
inches, and dips steeply to the south-east ; it consists of clean, white 
laminated quartz, and has clean, well-deiined walls. The country is 
granitic schist. So far, 25 tons of stone have been crushed for an 
average of lOdwts. 

YoBKSHiKE Lass G.M.L. 479n.— The workings on this lease are 
on the same reef as the Homestake workings. The only work done 
so far conaists of an open cut from 10 to 15 feet deep, and some 40 
feet in length ; the reef, which has the same appearance as in the 
Homestake, is here from two to three feet in width, and dips to the 
south-east. The best stone is at present being got on the footwall 
side of the reef. During 1903, 17*50 tons of stone were crushed 
from this lease for a yield of 3*l5ozs., an average of *ldoz. per 
ton. 

The following table shows the total gold returns from the 
leases at Quinna, other than those already mentioned, up to the 
end of 1903 :— 



Name of Laaie. 


No. of 
Lease. 


Tons of Ore 
treated. 


On. of Qold ATerage 
therefrom. ozs.pertoa. 


Joe duunberlain 
ICftnohester 

(Ofant and Davis) 
Sundry olaims 


4aOM 

214N 

420n 

L.C.40 

•  • 


20*00 
567-00 

• • • 

• • * 


8-40 

• 17*37 

1 617*56 

• 16415 

•10308 


•42 

• • • 

•91 

• • • 
   



* DoQisd and specimens, t Isdndes 17*95oss. doUied and specimens. 
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The Country between Quinns, Gabanintha, and 

Nannlne. 

(Ten miles north, then 20 miles west.) 

For the first mile or so out of Quinns, towards Gabanintha, the 
country consists of low greenstone ridges, which gradually die out 
and give place to extensive level plains covered with a varying 
thickness of recent deposits ; these continue to Star of the East, 
where the greenstones again outcrop, continuing as low ridges on 
past Gabanintha, where they are intersected by several large areas 
of intrusive granite. About halfway between Star of the East and 
Gabanintha is a ridge of almost pure hematite and magnetite, 
running about north and south. This ridge is from one to two chains 
wide, and extends for several miles. It appears to be of similar 
origin to thehfiematite-bearing quartzit^s of Tuckauarra, Nannine, etc. 

From Star of the East the plains continue right to Nannine, 
with the exception of one break at a spot about six miles from the 
former place, where there is a fairly large greenstone and quartzite 
ridge similar to those occurring at Nannine, running about north 
and south. At Nannine there are a series of greenstone and 
quartzite ridges of the prevailing type, extending in a general north 
and south direction ; beyond these, to the westward, the granite 
again outcrops, and extends in that direction indefinitely. 



Gabanintha and Star of the East, 

The mining centre of Gabanintha is situated about ten miles 
to the north of Quinns and some twenty-one miles east of Nannine. 
In the neighbourhood of the townsite the country consists of low 
rough greenstone ridges, extending southerly and westerly for about 
three miles, wlien they give place to extensive flats covered with 
recent deposits. Northerly they extend for some miles, and easterly 
for about half-a-mile when they are replaced by level graiLit>e 
country extending easterly for two or three miles, when greenstone 
ridges again come in, extending for a further three or four miles, 
when they are once more replaced by a large belt of granite running 
about north and south. 

Some two miles to the north-east of the townsite of Gabanintha 
is situated Mount Yagahong ; this is an almost flat-topped hill 
rising to a height of some 300 feet abov^e the surrounding plains, 
and having, on the southern side, vertical cliff faces for about one 
hundred feet from the top. It consists of horizontally bedded, 
basic tuffs which are well seen in the cliff faces, where they appeal* 
as a fine grained rock closely resembling a slate in appearance, the 
rocks on the top of the hill being coarser grained. A section (473) 
of a specimen L6334] taken from a few feet from the top, and seen 
under the microscope, shows it to be a fragmental rock consistinj^ 
principally of broken crystals of felspar (plagioclase) showing very 
^ signs of alteration; in addition to the felspar there ar^ 
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numerous small crystals of colourless augite and minute flakes of 
pale green hornblende considerably chloritised ; small crystals of 
magnetite are also present, and one or two inclusions of rock 
fn^ments as well as a considerable amount of colourless glass. 

These tufPs overlie the granite. A few miles to the eastward 
are one or two other hills exactly similar in appearance to Mt. 
Yagahong ; these also are probably composed of similar bedded tuffs. 

The Gbbbnstonbs. 

The greenstones, which are the staple formation at G-abanintha, 
are for the most part massive, showing only slight signs of 
foliation in one or two places, except close to their junction with 
the intrusive granite, where there is considerable local foliation ; 
ihey are as a rule a fine grained variety, and consist of diorite, 
amphibolite, and more or less altered forms of the former. A sec- 
tion (465) of a specimen [5336] taken from the Sovereign O.M.L., 
seen under the microscope, shows it to be a fine-grained, slightly 
foliated rock, consisting of — 

(a.) Felspar (plagioclase) : occurring in imperfectly formed 
crystals and plates ; it is probably principally labra- 
dorite, and is considerably clouded from the presence 
of decomposition products. 

(b.) Hornblende : very abundant, in irregular flakes, grains, 
and ci^stals ; it is principally a pale green variety, and 
appears in places to be an alteration product of 
colourless augite. A green chloritoid substance is 
also present, evidently an alteration product of aggre- 
gates of hornblende crystals. A few small scattered 
grains of magnetite also occur. 

Tbb Gbanitbs. 

Intruded into the greenstones are large masses and dykes 
of granite ; the main mass of this starts about half-a-mile 
east of the townsite, and extends easterly for three or four miles, 
southerly for about a mile, and northerly indefinitely; numerous 
small dykes also intersect the greenstones in close proximity to this 
mass, especially on the eastern side, and are evidentlv offshoots 
from it. Another smaller intrusion of granite occurs about three- 
quarters of a mile to the south-east of Star of the East. 

The greenstones are highly foliated near their junction with 
the granites, the foliation being always parallel to the junction line 
and extending over a width of from four to five chains. 

The granite is always massive and entirely free from any 
schistose structure. The main body is a coarse-grained, somewhat 
pinkish variety, and in its mineral constitution approaches nearer 
to a granitite than a true granite. 

A section (467) of a typical specimen [5345] of it, taken from 
a spot about 40 chains north-east of G.M.L. 32, shows it to consist 
essentiaUy of quartz, felspar, and magnetite. 
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The quartz and felspar constitute about equal portions^ 
occurring as irregular lumps and impeitectly formed 
crystals ; there is also a little micrographic intergrowth 
of the two. The felspars, which are probably orthodaae^ 
are considerably decomposed and clouded, and in parts 
much ironstained. 

Magnetite is present in considerable quantity, and a good 
deal of it is in the form of skeleton crystals, which 
appear to result from the decomposition of biotite or 
hornblende. 

A little secondary calcite is present, as well as a few smaU 

scattered crystals of apatite. 
The whole rock is considerably decomposed and weathered. 

A second specimen [5343], taken from a small outcrop on 
G.M.L. 241, about three-quarters of a mile south-east of Star of the 
East, is somewhat similar, but is redder in colour and not so 
weathered ; a section (466) of this rock shows it to be a granitite 
(granophyre) consisting, like the preceding, essentially of quartz,, 
felspar, and magnetite. In this case the section shows a micro- 
graphic intergrowth of the -quartz and felspar (flesh-coloured 
orthoclase) and regular crystalline aggregates of felspar fibres, as 
well as large irregular grains and crys^ds of quartz and phenocrysts 
of plagioclase (oligoclase). The felspars throughout are somewhat 
clouded and weathered. Magnetite is also plentiful in grains and 
imperfectly formed crystals. A little epidote, resulting from the 
alteration of the felspars, is also present in addition to a few small 
indefinite greenish particles, which probably represent the remains 
of minute flakes of biotite. 

The Iron Obbs.* 

About half way between Gabanintha and Star of the 
East is a low ridge consisting of almost pure hsematite and 
magnetite, and extending on a bearing slightly west of north and 
east of south for about two and a-half miles ; the belt of iron ore 
which forms this ridge is from one to two chains in width, and rises 
in places to a height of 50 feet or 60 feet above the surrounding 
country ; it appears to be of similar origin to the hsBmatite-bearing 
quartzites occurring so commonly throughout the district. There 
is a huge amoimt of iron ore of first class quality in this deposit, 
but its geographical position renders it practically valueless. 

The following is a partial analysis made in the Departmental 
laboratory of a sample [5344] of this ore taken from a Bpot4(> 
chains E.N.E. of G.M.L., 241 Star Extended :— 
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Thb Bisrs AND Lodes. 

These occur both in the greenstones and in the granite, 
those found in the Utter bemg usually close to its junction 
with the greenstones, and consisting generally of very large 
white barren-looking quartz reefs outcropping for a considerable 
distance. In only one instance has a reef in the granite country 
been worked, viz., on G.M.L. 385, where a large quartz reef close to 
the greenstones, and running parallel to the junction, has been 
worked apparently to a depth of about 70 feet ; evidently, however, 
it had not proved much good, and at the time of my visit had been 
abandoned for some time. 

Some very large reefs are also found in the greenstones close 
to their junction with the granite, notably one about a quarter of a 
mile east of the townsite, which outcrops for about three-quarters 
of a mile and in places is over a chain in width on the surface. 
A little work has been done on this reef, but without satisfactory 
results. Most of the reefs in the greenstones run on a general 
bearing slightly west of north and east of south, and can often be 
followed for a considerable distance, e.g., the Tumbulgum line, 
which has been traced for over a mile ; their dip is usually pretty 
steeply to the eastward. In two cases reefs with an east ana we^ 
strike have been worked with fairly satisfactory results, viz., at the 
Star of the East Q .M. and the old Mt. Yagahong mine, now the 
Archibald Q.C. 47. 

Generally speaking, the reefs are very irregular and bunchy. 
This state of things, however, may improve with depth, as at present 
little or no work has been done below about 150 feet, except on the 
Star of the East Keef , which has been worked to a depth of 500 
feet. A lot of copper is present in all the reefs at Qabanintha, 
especially at the Mountain View G.M. (Dyer's) and the Tumbulgum 
O.M., some very rich stone having been obtained from both these 
properties. So far, the ore has consisted principally of the car- 
lx>Dates malachite and azurite, but doubtless sulphide ore will be 
met with a little below water level, when the value of the ore will 
probably improve. 

In two cases lodes have been worked simply for their copper 
contents, viz., at M.L. Ik, where several small lodes, running about 
north-west and south-east, have been worked to a depth of about 
40ft., and at G.M.L. 340n, where a small irregular north and south 
lode was worked to a depth of 30 or 40ft. Both these properties 
were abandoned at the time of my visit, and I was unable to examine 
them in detail ; very little work appears to have been done on them, 
and from what little I was able to see I am of opinion that they are 
not likely to develop into payable copper propositions, especially 
when their distance from the railway line and smelting works is 
taken into consideration. 

A considerable quantity of chrysocolla (silicate of copper) is 
found associated with the ore on G.M.L. 340n ; this occurs as blebs 
throughout the stone, some of them being of fair size. From its 
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general appearance, this is locally thought to be turquoise, and was 
worked as such ; the following analysis, however, made in the 
Departmental laboratory, of a picked sample [5338] obtained from 
the mine by myself, rather explodes this theory : — 
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Silica, SiO, 

Copper oxide, CaO 
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Altunina A1,0, 

Phosphonu pentoxide P^O^ 
Water at 100** C. H,0 
Water at a red heat, H,0 ... 



Asbestos, of an inferior quality, is found in small quantity on 
M.L. Ik, about three miles east of the townsite, occurring in small 
north and south veins in the greenstone. 

Wateb. 

This locality is fairly well watered, water being met with 
in most of the mines at from 60 to 80 feet, and being of good 
quality ; the supply, however, is at present limited, and further 
sinking and driving will be necessary before an adequate supply for 
the batteries will be obtained. 

Timber. 

Timber is fairly plentiful in this locality, but consists only of 
mulga. 

The Mines. 

The following is a brief description of the principal mines 
working in the district at the time of mv visit : — 

Abchibald Q.C. 47. — This daim is on the reef formerly 
worked by the Mt. Yagahong Gom])any. 

The reef is a large irregular east and west one dipping to the 
north, very flat near the su]^ace, but with a fairly steep inclination 
below 40 feet ; it consists of white quartz considerably ironstained^ 
and is very irregular in size, ranging from a few inches to as much 
as eight feet near the surface ; it pinches out very small at water 
level and also at the west end ; at the east end there is a large make 
of stone, but it is of very poor quality. The reef is very much 
broken and faulted, and twists about in all directions, maintaining^ 
however, a general east and west bearing ; it has been worked out 
for a length of 100 feet down to water level, principally by the 
original company ; the present owners are now doing a little work at 
the 40 feet level, and also near the surface towards the eastern end 
of the reef. 

The country is very soft and rotten down to the 80 feet level, at 
which depth a good supply of fresh water was struck. 

No work has been done below water level. 
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Mt. Taoahono Q.M.L. 189n. 



Y«tf. 


Tons of ore 
trmtod. 


Oza. of ^Id 
therefrom. 


Ayerase oxs. 
per ton. 


Previous to 1897 ... 

XOcff ... ... ... 

X 9cfO •>• ••• ••• 

iloW ••> •«• ••* 
XtnfO ••• ••• ••• 


342 00 

1,06600 

663-00 

15-00 


66000 
945-60 
786-76 

33-86 


1-93 

•89 

118 

2-36 


Total 


2,07600 


2,426-20 
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* Registered as B.C. 47k (Wetheison k Bevan). 

Mountain Vibw G.M.L., 379n. — Two reefs run through this 
property, one in a north and south direction and the other in a 
north-west and south-east, meeting near the main working shaft 
and then running n(»rtherly apparently as one reef. The work done 
on the property consists of a main working shaft, sunk near the 
junction of the two reefs to a vortical depth of 150 feet, from which 
drives have been put in along the reef for about 100 feet at the 
80 feet and 150 feet levels. A little stoping has been done from 
the 80 feet level, but none from the 150 feet. A second shaft has 
also been sunk a little farther south to a depth of 40 feet, and a 
good deal of driving and stoping done at this level ; these workings 
are, however, now abandoned. 

The reefs consist of a mixture of quartz and highly foliated 
greenstone ranging in thickness from two to four feet, and are very 
irregular and broken. The quartz occurs for the most part in 
bimches, some of which are of considerable extent, while others 
only extend a few feet ; these bunches are generally richer in their 
gold contents than the lode matter (foliated greenstone). Both 
the quartz and the lode matter carry a high percentage of blue and 
green carbonates of copper, the lode matter being in places par- 
ticularly rich, some small pockets of ore being obtained averaging 
over 30 per cent, of copper. 

The country consists of fine grained gre^istone, and is com- 
mencing to get hard and settled in the bottom workings. Water 
level is 80 feet, the supply being fresh but limited in quantity. 

Mountain View G.M.L., 379n. 



Tear. 


Tons of ore 
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Ozs. o( gold 
therefrom. 


Ayeraffe ox. 
per ton. 


XtfU I ... ... ... 

xwJs ... ... ... 
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4300 

5400 

86600 
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52-20 
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•77 
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Total 


46300 
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G-OLDBK HoPB G.M.L. 461n, late Band of Hops. — A fair- 
sized quartz reef runs through this property on a bearing nearly 
north-west and south-east. N^ear the southern boundary of the 
lease it is faulted and turned due east for about 100 feet, when it 
dies out completely. This eastern arm, which is very broken and 
irregular and dips at a flat angle to the north, has been worked out 
to a depth of about 45 feet, at which point it i^ets very poor ; some 
very rich stone was taken out of these workings, especially from 
close to the surface. The quartz in this part of the reef is very 
much broken and ironstained, but is apparently perfectly free from 
copper. The main north-west extension of the reef runs on a very 
perfectly straight course right through the lease, but is of low 
grade, and not much work has been done on it, though one or two 
small patches of rich stone have been taken out. It dips fairly 
steeply to the eastward, and averages about four feet in width, 
though it is considerably more in places. A small very much iron- 
stained quartz leader runs along the hanging wall of the main reef ; 
this is generally very rich, but is too small to be of much use, 
though a small parcel of very rich stone was taken out of it near 
the north end of the lease. 

Most of the work done on this property was done by a former 
company. The present owners are doing a little work on the 
south end of the reef, at the 40 feet level, on some stone left by 
the original company, and are also engaged in prospecting along 
the suriEace farther to the north. 

Golden Hope G.M.L. 461n. (late Band of Hope G.M.L. 370n). 



v«„. Tons of ore 
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Ox. of gold 
therefrom. 


ATecftM ox. 
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Lc^vX ••• ••• ••• 
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8600 


161-95 
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Cantbbbubt G.M.L. 443n (late Murchison Queen). — A large 
lode runs through this property in a north-west and south- 
easterly direction, having a steep dip to the south-west. It consists 
of a belt of highly-foliated greenstone, through which run small 
veins and strings of quartz ; it has no defined limits, but has been 
proved to carry gold in varying amounts for a width of 28 feet. 
The gold occurs in it in small irregular chutes, usually where the 
quartz is most abimdant ; some very rich specimens were obtained 
at the 45 feet level. The main shait has been sunk to a depth of 
80 feet ; at 20 feet a short drive has been put in northerly aloni^ 
the lode, but no stoping done ; at 45 feet a second drive has been 
put in 60 feet in the same direction, and the lode stoped out for a 
width of 20 feet for 12 to 15 feet up ; no work has been done beloinr 
this. The country gets very hard at about 60 feet, consisting of a 
^e-grained, slightly-foliated greenstone. A plentiful supply of 
>d fresh water was struck at 70 feet. 
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Cantkbbubt O.M.L. 448n (late Unity G.M.L. 122n). 



Year. 


Tons of Ore 
treated. 


OtB. of Qold Arentge osi. 

therefrom. per ton, 

1 


1897 

1898 

1899 

1900 

1903 


6800 
4900 

68-00 
23-00 


2800 
46-24 

1800 
11-60 


•48 
•94 

• •  

-31 
•60 


Total 


188*00 


103-84 


'56 



TuHBULauM G.M.Ls. 32n, 46n. — A. long line of reef runs in 
a general north and south direction through about the centre of 
these leases, and a lot of work has been done upon it down to 
a depth of 130 feet, mostly on the two northern leases. At present 
a little work is being carried on on the central block, principally at 
the 70 feet level. The reef right through the three leases is bunchy, 
and varies in thickness from three to eight feet ; where being worked 
at present it is from three to four feet, being larger at the northern 
end ; it runs nearly vertically, and consists of a belt of soft, highly- 
foliated greenstone with veins and bunches of quartz. These 
bunches, which are found on both the hanging and footwall of the 
reef, vary in thickness from a few inches to six or eight feet, and 
seldom extend for any great length, either longitudinally or 
vertically ; they are invariably considerably richer than the lode 
stuff (foliated greenstone), which, as a rule, is rather low grade. 
Both the quartz and the lode stuff, right through the entire length 
of the reef, carry considerable quantities of carbonates of copper, 
and, in one or two instances, small pockets of very rich ore were 
obtained. In all cases the copper is present in sufficient quantity 
to pay for concentrating. 

The country, as far as opened up, consists of soft, decomposed 
greenstone. 

A good supply of fresh water was struck at 60 feet. 
Nankikb Goldfields Ltd. (Tumbttloum) G.M.Ls. 32^, 46n. 
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Mt. BuKaAB G.M.L. 449n. — This property is situated abou^ 
four miles west of Gabanintha township ; the workings are on 
small quartz reef, which runs slightly north of east and south o] 
west, and is practically vertical ; a shaft has been sunk on it to 
depth of 88 feet, and a drive put in westerly at this level for aboul 
50 feet, and a little stoping done ; a short drive has also been pu 
in westerly at the 80 feet level. The reef, as exposed in th 
workings, is from two to three feet wide, and consists of whit 
quartz, somewhat copi^er-stained in places ; the walls are clean an 
well defined, and consist of fairly hard schistose greenstone ; a fe 
feet to the east of the shaft the reef cuts out completely, and n 
efforts have so far been made to pick it up again in this direction 
it should, however, from its appearance, live for. a considerabl 
distance, both westerly and vertically. 

The stone at present being taken out is expected to averag 
about dOdwts. 

Good water was struck at 88 feet. 

A second large quartz reef outcrops two to three chains norti 
of the shaft, and runs about north>east and south-west. So far n 
work has been done upon it. 

Mt. BuKaAB G.M.L. 449n. 
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Star of the East G.M.Ls. 1 74n, 459n. — At the time of mj 
visit the main workings on this property were shut down, and 
was unable to examine them owing to their being full of wate 
The main shaft has been sunk to a depth of 500 feet, and levels p 
in at 160, 250, 350, and 500 feet; these have been continued ea 
frorii the main shaft for a distance of 300 feet, very little wo 
having been done to the west. A block 300 feet in length has 
stoped out from the 150 feet level to the surface. The reef in i 
lower levels is from four to six feet in thickness, while nearer t 
surface it is more irregular, varying from three to as much as I| 
feet. The chute of gold worked extended from the main sha^ 
easterly for a distance of about 300 feet ; it cut out suddenly 
about 160 feet in depth, and could not be picked up again ; the sto: 
below this point carried a small amount of gold, but was too I 
grade to pay. At the present time (November, 1903) prospecti 
is being carried on near the surface in the hopes of strikmg anot* 
chnte. 
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Water was met with in large quantities below 160 feet ; it was 
somewhat salt, but suitable for battery and cyanide purposes. 



Stae of the 


East a.M.Ls. 174n, 459n. 


Y^i> 


Tons of Ore 


0x8. of Gold 


AvexBge OEB. 




treated. 


therefrom. 


per ton. 


PrerioQs to 1807 ... 


9,88800 


11,575-00 


117 


18d7 


1,384-00 


1.212-70 


•87 


1898 


8,49200 


9,012-66 


1-06 


1899 


2,220-00 


1,72110 


•77 


1900 


3,43400 


2,173-84 


•63 


1901 


1,01300 


1,803-36 


1-78 


1902 


49800 


230-65 


•46 


1903 


9000 


30-85 


-34 


Total ... 


27,01900 


27,76016 
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The following table shows the total gold returns from the 
leases at G-abanintha, other than those already mentioned, up to 
the end of 1903:— 



Name of 



No. of Leaae. 



Tons of 

Ore 
traated. 


Ocs. of 

Gold 

therefrom. 



Avenge 

OSfl. 

per ton. 



XjTnj in •*• ... ... .>• 

Copper King 

f jTBevlrcMlD ... ... ... 

Qftbanintha 

Kapnnda Gabanintha 

I«aay Maud ... 

Martindale ... 

Kyrmidon 

Sovereign 

Dv. A-iDans ... •>. ... 

St. Albans United 

Sundry claims 

Sondiy parcels treated at Gore's 
(Canterbury) Battery 



316N 


2000 


20-00 


340n 


14-50 


1-85 


409n (268n) 


26-00 


27-50 


287 (48n) 


804-00 


207-50 


255N 


. 11-00 


11-75 


178n 


6000 


18000 


3lN 


17700 


157-77 


268N 


1700 


17-00 


43lN 


13700 


90-85 


60n 


30100 


431-40 


277n 


55-60 


62-85 


• •• 


19100 


179-88 


• • • 

• 


3825 


27-45 



100 

•13 
110 

•68 
107 
216 

•89 
100 

•66 
1-43 
112 

•94 

•71 



Nannine. 

The mining centre of Nannine is situated 50 miles north-east 
of Cue, and is the terminus of the railway line. The workings and 
townsite are situated on the northern shore of Lake Annean, on the 
southern end of a range of greenstone and quartzite hills, which 
rise to a height of about 100 feet above the level of the lake, and run 
slightly west of north ; the coimtry to the east and west of this 
range of hills consists of level plains covered for the most part with 
a considerable thickness of recent deposits. To the south is the 
shidlow salt marsh (dry) known as Lake Annean. 
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A good deal has been written about the geology of Nannine, * 
and the following is taken from Mr. H. P. Woodward's f report on 
the Murchison goldfield : — 

Lake Anneaa Ib only shown on the map as a small round olay pan, bat 
in truth it extends for about seven miles south, consisting of a suooessiom of 
sandy ridges and marshes, which are impassable after rain. The main line 
of reef runs north from the lake up the spur of a rough ironstone ridge. It 
stands up in huge blows in places, and would, to anyone used to goldmining 
in other parts of the world, present a very unpromising appearance. But 
in spite of the fact that gold rarely occurs near these great blows, patches 
were found along this reef of great richness, and from holes a few feet in 
depth small fortunes were taken. 

On sinking these rich patches were lost, as the chutes dip to the north 
at such a slight angle, when it was thought that the reef would prove to be 
barren in depth, but fortunately the sinking was continued to water teveU 
when the next rich chute from the south was struck, and in driving at this 
level to the north-west the first chutes worked were again found. These 
rich chutes in the main line dip north at an an^le of about 30^ following 
the intersection, for the most part, of the ferrugmous jaspery beds ; besides 
these chutes of rich stone, the heavy bunches of rich stone and the breaks 
in the reef all follow the same dip, as well as the striations on the walls. 

The rocks are mostly schistose, with hard bands of ferruginous jaspery 
qoartzite ; these strike north and south, dipping at a high an^le to the 
eastward, whilst the reefs strike a little east of north, and dip a little to 
the west where they do not go down vertically. 

The range of hills, at the southern extremity of which Nannine 
is sitaated, consists of a series of roughly parallel greenstone ridges 
traversed by parallel bands of hsematite-bearing quartzites, and 
trending in a general north-westerly direction. These ridges are 
from half to three-quarters of a mile in width, and gradually grive 
place on the eastern side to level plains extending easterly, southerly, 
and northerly for many miles, and covered with a considerable 
thickness of recent deposits ; on the western side, close to the foot 
of the ridges, the greenstones are replaced by massive granite, which 
appears to be intrusive, and which runs about north-west. After 
extending westerly for about a mile as fairly level country, the granite 
in turn disappears beneath the recent deposits of the plains, which 
then extend westward indefinitely. 

Thb Gbesststonbs. 

The greenstones are for the most part massive, showing only 
slight foliation over small areas, and consist of dioritos, ampbibo- 
lites, pyroxenites, and altered forms of the latter. A specimen 
[6360] of the latter variety, taken from Q.M.L. 17n, is a fine-grained, 
slightly-foliated dark green rock, a section of which (470) seen 
under the microscope shows it to consist essentially of hornblende, 
augite, and felspar. 

The hornblende forms the greater part of the section, and is 
in irregular grains and masses; it is mostly a pale 
green variety, and is considerably chloritised in parts. 



* Vid0 INi|P0 12. 
t Tha MarehiMn Goldfiald by H. P. Woodwmvd. p««« 17. Perth: By Aiithoiity. 18BS. 
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Augite is abundant in colourless to pale brown crystals and 
grains, and is usually surrounded bj the hornblende. 

Felspar is fairlj common throughout the section, and is in 
small grains and imperfectly-formed crystals; it is 
probably principally oligoclase, but is very clouded from 
the presence of decomposition products. 

The hornblende appears to be an alteration product of the 
augite, which apparently originally formed the main 
constituent of the rock. 

The ^greeu stones are crossed by numerous diorite (?) dykes ; 
these are not distinguishable from the surrounding rocks on the 
surface, and are only recognisable when met with in the workings 
below ground, where they are often found cutting across the reefs 
without, however, displacing them in any way. 

The Quabtzites. 

The hsematite- bearing quartzites which traverse the green- 
stones are of the usual type, and run in parallel belts from 
a few feet to as much as two chains in width, having a general 
trend ranging from north-north-west to north-west, and have, in one or 
two instances at the south end of the field, been worked for their gold 
contents, but apparently without satisfactory results, as they have 
now been abandoned for some time past. They are slightly more 
siliceous here than is usually the case, and are very little faulted, 
running in very regular Hues for considerable distances. The 
following is a partial analysis, made in the departmental laboratory, 
of a specimen [5362] taken from a spot 30 chains south of G.M.L. 
249, Queen of the Lake : — 
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The granite is a coarse-grained hornblende variety, and is 
eonsiderably weathered; its general trend is between north and 
north-west; how far it extends in this direction is not known, 
but it runs southerlv for from eight to 10 miles. A section (469) 
of a specimen [S34Si] taken from Q.M.L. 115 shows it to be a coarse- 
grained holocrystalline rock, consisting essentially of : — 

(a.) Quartz : occurring plentifully in irregular lumps and 
and grains. 

(5.) Felspar : principally orthoclase, together with a little 
plagioclase and some microcline ; it is in large plates 
and imperfectly formed crystals, and is for the most 
part considerably decomposed and altered with the 
formation of small flakes of colourless mica. 
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(f .) Hornblende : abundant, in large flakes and lumps and 
of a brownish green yariety considerably decom- 
posed. A few crystals of pale brown augite also 
occur associated with the hornblende, and in addition 
to these a few minute crystals of apatite are present. 

Another specimen [5361], taken from the dump on G.M.L. 13 
(Champion), though differing slightly in its macroscopic properties, 
when seen under tho microscope is practically identical with the 
preceding, except that the felspars exhibit greater clouding and 
alteration, and augite is more plentiful ; a few scattered grains of 
magnetite also occur throughout the section, and in addition there 
are present numerous small crystals of sphene. 

One or two dykes of felsite also cut through the greenstones, 
one large one, occurring about a mile to the north-east of the town, 
being traceable across country for fully a mile. 

The Bebfs and Lodes. 

Quartz reefs are found both in the greenstones and 
in the granite, and are usually large and well defined. 
Most of those in the granite have a trend slightly east of north, and 
dip to the westward; while those in the greenstones usually trend a 
little west of north, and also dip to the westward — generally at a 
fairly flat angle. In some cases the same reef is found running 
through both granite and greenstone. One of these is the ** Nannine," 
one of the largest in the district, and which outcrops for a distance 
of over a mile. For the greater part of its length this reef is in 
the greenstones, but near its southern end it runs into the granite, 
still maintaining the same bearing, and apparently the same dip. 
Another is the reef running through the Burgundy and Old New Tear 
leases, which in the former is in greenstone, and in the latter m 
granite. Most of the reefs in the granite appear to hare been of 
low grade, and are now all abandoned. 

Two classes of quartz reefs are found in the greenstones, the 
first being associated with the haematite-bearing quartzites, and the 
second occurring at some distance from them, and usually close to 
the junction of the greenstones and the granite. The former vary 
g^reatly in size, but are always very irregular, and the gold in them is 
patchy, shcirt rich chutes being obtained at the points where they 
ibtersect or come in actual contact with the quartzites, while the 
bulk of the reef is blank or, at best, low grade. Several reefs of 
this nature have been worked at the southern end of the field, but 
are now abandoned. 

The reefs occurring near the jimction of the greenstones and 
granite are usually large and well defined, and outcrop for con- 
siderable distances; their gold contents, also, are more uniform, 
though occasionally small rich chutes are found in them, this being' 
especially the case in the " Nannine " reef, which, at its northern end, 
cuts across several quartzite bars, rich chutes being obtained at the 
points of intersection. 
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A considerable quantity of aUuvial gold has been obtained 
from this district, especially from " Bailey's Island/' about a mile 
and a-half to the south of the townsite, and also on the eastern fall 
of the ridge to the east of the town ; in all cases the gold has been 
found in close proximity to the quartzites and has probably been 
derived from small quartz reefs and leaders associated with these. 
Most of the rich patches appear to have been worked out, and very 
little is being done in this line at the present time. 

Watbb. 

Water is fairly plentiful, and at a little distance from 
the edge of the lake it is fresh, and is reached at a depth of from 
60 to 70 feet. Near the shore of the lake its level is only a few 
feet below the surface ; the supply is unlimited, but it is of course 
exceedingly salt. 

TiMBSS. 

Timber consists only of mulga, and is becoming very scarce. 

At the time of my visit (November, 1903), mining operations 
were very quiet at Nannine, there being only three or four mines 
working, and these only in a small way ; the Champion mine was 
practically shut down, but it was reported that it was shortly to 
start sinking and development work again ; this should prove a 
good thing for the district, and this is the biggest and best 
equipped mine in the place, and though the reef is very low-grade 
just at present, there is no reason why it should not improve 
again at a little greater depth. 

The Mines. 

The following is a brief description of the principal mines 
working in the district at the time of my visit, as far as I was able 
to examine them : — 

Champion Gold Minbs, G.M.Ls. 11n, 17n, 13n, btc. — I was 
unable to examine the deeper workings on these properties owing 
to their being full of water at the time of my visit ; the only 
examination that could be made was at the 70-feet level, where 
there was very little to see owing to the fact that the greater part 
of the stone had been stoped out. The reef, which is in the green- 
stones near their junction with the granite, and which has been 
followed for a distance of nearly a mile, runs on a bearing about 
30deg. west of north, and dips at a flat angle to the westward ; it 
varies a good deal in size in the upper workings, being as much as 
12 feet in width in some parts, while in others it is not more than 
two ; in the lower levels it is said to be much more regular. It 
has been worked to a depth of 500 feet on the underlay, and a 
lar^ amount of work done on it ; at the south end, on the Cale- 
donia lease, it is more broken and much smaller. A little to the 
north of the main underlay shaft a second reef comes in on a bear- 
ing almost due north and south ; this reef, which is about two feet 
in width, has been followed on the surface for a distance of about 
15 chains, but not much work has been done on it. The gold in 
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the main reef is somewhat patchy and is said to be getting very 
poor at the lower levels. The stone above water is a clean, white, 
laminated quartz, very free from copper or other mineral. 

Champion Bksf (Nastninb, W.A.) G.M. Co., Ltd. 
G.M.L8. IOn, 11h, 17n (37n, 43n). 



Year. 


Tons of Ore 


Cm. of Gold 


▲▼enge os. 


treated. 


therefrom. 


per ton. 


1807 


9,80300 


4,687*28 


•60 


1808 


1.61100 


1,066-20 


'69 


1899 


78300 


390-70 


1 -63 


1900 


4,670-00 


2,005-30 


^ -43 


1901 


1,38300 


380-40 


•27 


1902 


4,97200 


3,04306 


•61 


1903 


87600 


•3,162-75 


• • • 


Total 


23,448-00 


14,725-63 


-62 



* Inclndee ^^USrlSoma, hj cjanide. 

Naitnine Gold Mines G.M.L., ,16k, 25n, 166n. — A large 
white quartz reef runs through these properties, and the adjoining 
ones on a bearing slightly ea«t of north and west of south, and can 
be followed in an almost perfectly straight line on the surface for a 
distance of over a mile. For the greater part of this distance it is 
in greenstone, but near its southern end it is in granite running 
close to the junction of the latter with the greenstones. It varies 
a great deal in size in some places, being as much as 20 feet in 
width, while in others it pinches dovm to two or three ; towards its 
northern extremity it is small and very much broken and faulted. 
It has been worked at intervals along its entire length, but at the 
southern end is very low grade. The majority of the work done 
on it is on the Nannine and Boyalist leases, where it has been 
worked to a depth of about 200 feet. 

These leases are crossed by a series of quartzite bars which run 
in a north-west and south-easterly direction and dip at a steep 
angle to the eastward ; these bars are cut by the reef, and at the 
points of intersection rich chutes of gold are usuallv found, while at 
a little distance from the bars the stone is, for the most part, of 
fairly low grade, though small rich chutes are found in it in 
irregular intervals. I was unabln to go through the lower workings 
on these properties owing to their being flooded, and so was unable 
to examine the reef or the country below the 120ft. level. At this 
depth a drive has been put m along the reef for a total distance of 
about 400 feet, and a little stoping done here and there. The reef, 
as shown here, is very bunchy, ranging, as before stated, from two 
to nearly twenty feet. 

The oountry at this depth is very soft and broken. 

The reef appears to be much more regular in size to the south, 
'Int I was unable to examine it here owing to all the workings 
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being abandoned ; it is crossed bj several diorite (?) dykes, one 
near the south boundary of the Nannine lease being about 120 feet 
in width and running almost due east and west for some distance, 
which cut right through it without displacing it at all. 

The water level is about 90 feet, and the supply is good. 
Nannine Lkases 16n, 25n, 166n. 





Year. 


Tons of Ore 


Otmoeeof Gold 


Aremg9 ozs. 




treated. 


tbeieftrom. 


per ton. 


Previous to 1897 ... 


M20-00 


5,19300 


214 


1897 




232-50 


230*03 


•98 


1898 




433-00 


278-96 


-64 


1899 




1,44400 


4.466-58 


3-00 


1900 




91603 


•2,866-26 


3-13 


1901 




3200 


1,364-26 


42-63 


1902 




80900 


881-82 


109 


1908 


Total 


1.475-60 


1,833-31 


1*23 




7,78113 


17,m'22 


2130 



* Includes 22*50 ozs. dollied and specimens. 

QuEBN OF THE Lake G.M.L., 249n. — The main workings on 
this property are on a large irregular lode formation trending about 
north-east and south-west, and dipping at a fairlj flat angle to the 
north-west ; it appears to be simply a highly altered belt of green- 
stone, and has no defined limits. A good deal of work has been 
done on it to a depth of 200 feet, but at the time of mj visit these 
workings were abandoned, and a little work was being doue on the 
north end of a quartzite bar running through the lease near its 
eastern boundary. Several of these bars run through the property, 
and, as usual, rich chutes of gold were obtained at the intersection 
of the lode with them, and also at the intersection with them of a 
second quartz reef farther to the west. 

Mt. Taoahono G.M. and Explorations Co., Ltd., 
G.M.L. 249n. (late Queen of the Lake G.M.L.) 



Tear. 


Tons of Ore 


OnnoesofOold 


ATerageoxs. 


treated. 


tlierefronu 


per ton. 


Previona to 1897 ... 


7,37400 


6,943-00 


■80 


1897 


1.186-00 


661-40 


•46 


1898 


• • • 


• •  


• • 


1899 


1,060-00 


437-90 


•41 


1900 


90-00 


86-00 


-94 


1901 


1^26800 


794-80 


•63 


1902 


189-60 


166-66 


•88 


1908 


6600 


48-10 


•86 


Total 


n^niTfio 


ao20« 


71 
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The following table shows the total gold returns from the leases 
at Nannine, other than those already mentioned^ up to the end ^ 
of 1903 :-- 

-El 







Tons of 


Oes. of 


ATonge 


Name of LoMB. 


No.ofLeMe. 


Ore 


Gold 


01. per 






tratted. 


thexvfroin. 


ton. 


Anfflo Weetralian and Oeneral £x- 
jSoratioii, Ltd. 


54n, 56n 


107-00 


32-85 


-ad 








J 


Barrett's P<Mik 


320 


86-00 


7-45 


•2 


Caledonian 


273n (168n) 


88700 


1,438-66 


1-6 


Caledonian Extended 


8n 


418-50 


2,118-77 


51 


Commonwealth 


842N (210n) 


41*00 


67-70 


1-6 


X^wmMW^ ••• ••• ••• ••• ••• 


467n 


6700 


200*00 


8-6 


Dunaustral ... 


429n (267n) 


• • • 


t40oz. 


• •• 


Alberfoyle G.M., Ltd 


242n, 261k 

(267n) 

102n 


98-00 


•290-67 


3-1 


Esmeralda 


16-00 


26-20 


l-5( 


Gk>lden Ghikte 


463n 


 • • 


t78-86oa. 


... 


Granite King 


42lN (830n) 


10800 


143-45 


1-8 


Iron King and Kaiser Proprietary 


73n, 113n 


50-00 


61-60 


1-0 


Lake Shore ... 


240n 


49-00 


48-76 


•9 


Mt. Yagahong Exploration Co., Ltd. 


7n, 16n, etc. 


18,944-00 


11,641-91 


•8 


New Caledonian 


264N 


18600 


228-66 


1-6 


New Year G.M., Ltd 


18n 


717-60 


590-40 


•8 


Old New Year 


488 


111-00 


80-36 


•7 


JL vCa t X ••« ••• ••• ••• ■•• 


308n 


8000 


34-20 


'mM 


Heferendum ... 


84Sn 


41-00 


60-00 


1-2 


Three Star 


484 


1200 


3-95 


•8 


Wanganni G.M. Co., Ltd. 


4^6n 


1,92200 


67510 


•3 


^Graham and party) 

(Hughes and party) 

Sundry Claims 


P.A. 124 


29-00 


65-86 


2^2 


P.A. 132 


2000 


18-90 


•9 


• • • 


654-60 


1,08305 


1-6 


Sundry parcels treated at Queen of 


• « • 


10-00 


26-00 


2-6( 


l^e Lake Battery 










Nannine District generally 


... 


... 


t8,087-70 


•.« 


Sundry parcels troated at Nannine 


• •• 


■•• 


202-76OZ. 


••« 


Cyanide Works 











^' 



* IncludM 62*85ost. dollied and speoimenB. 

fAUurial. 

% Dollied and Bpeaimens. 



The Country between Nannine and Abbotts. 

From Nannine the country passed over consists of extensive] 
flats, covered with recent deposits which apparently overlie green*" 
stones, and sparsely timbered with mulga. This class of comil 
continues unbrokenly to Meekathan*a, at which point there are 
series of low greenstone and quartzlte lidges, extending to a point 
about two miles north of the townsite, where granite again make 
its appearance as a level sandy tableland, with bare outcrops 
rock here and there. Near G-arden Gully this once more gi^ 
place to the (greenstones, which extend for several miles as lo^ 
ridges, gradually dying out and giving place to level plains covei 
vith recent beds of red sandy soil ; these continue to within a fei 
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miles of Abbotts. Here the country becomes hilly, the hills being 
greenstone for the most part coyerea yirith a considerable thickness 
of ironstone conglomerate (laterite). 



Meekatharra. 

The mining centre of Meekatharra is situated about 24 miles 
slightly east of north of Nannine. As shown on the Mines Depart- 
ment route map, it is some 10 miles out of position (to the west), 
being shown as at Trig. Station K.6, on Meekatharra hill, whereas 
it is at Luke's Trig., some 10 miles due east of this point, and on 
the main suryejed road from Nannine to Peak Hill. 

The country in the immediate yicinity of Meekatharra townsite 
consists of low, rough, greenstone ridges, extending southerly for 
about two miles, when they giye place to eztensiye plains covered 
with recent deposits ; westerly for three miles ; and northerly for 
two, when they are replaced by a large belt of granite trending 
about north-east; easterly they extend indefinitely. 

These greenstones are yery much decomposed and weathered^ 
so much so that it was impossible to obtain -a specimen for deter- 
mination, none of the mine workings being down below the zone of 
decomposition. Immediately to the east of the townsite is a wide 
belt of banded quartzite trenoing slightly east of north and forming 
a low ridge, on the highest point of which Luke*s Trig, is situated. 
At this spot the bell is about three chains in width, but thins out 
considerably as it runs south. It only continues a short distance 
north of the trig., but can be followed southerly for a couple of 
miles. At their northern end the quartzites are practically free 
from iron, and closely resemble those occurring at Lennonville,* 
whilst at their southern end, where there are sereral parallel banda 
and where they are more irregular, they are of the usual hflematite- 
b<iaring yariety, but appear to be much more siliceous than is 
generally the case. 

The granite which occurs to the north and west of the townsite 
is a coarse-grained massive variety, extending northerly for five or 
Bix miles, and being for the most part covered with a considerable 
thickness of loose, sandy soil, with the rock occasionally outcropping 
as low, bare ridges. Numerous dykes run out from this main body 
into the greenstones, which are considerably foliated in close 
proximity to them. 

A section (472) of a specimen [5354] of this granite, taken from 
a spot about a mile north of the Havelock G.M.L., seen under the 
microscope, shows it to be a very similar rock to that occurring at 
Cuet, and consisting of — 

(a. j Quartz : fairly abundant, in fair-sized grains and lumps» 
for the diost part without crystalline boundaries. 

• Oeoloffical Sorrey, Bulletin 8, pugv 15. Perth : By Authority. IMS. t Vide pft^fe li. 
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(&.) Felspar: plentiful in large plates and imperfectly 
formed crystals, and consisting principaUj of ortho- 
clase, with some plagioc]ase and a little microcline. 
It is a fl^ood deal clouded from the presence of 
decomposition products. 

(e,) Hornblende : of a greenish brown yarietj, and occurring 
in the form of irregular flakes and lumps. 

{d,) Biotite: occurring in parallel intergrowth with the 
hornblende. 

One or two small crystals of colourless augite are 
also present, as well as a little sphene, in fairly well- 
formed crystals, and a few scattered grains of magnetite. 

A second large similar belt of granite occurs about 10 miles to 
the east of the townsite, trending about north and south. A few 
small deposits of ironstone gravel (laterite) occur on the greenstone 
ridges ; these are usually of very limited extent, but are often of a 
rery high grade ; in one instance, viz., just north of the Democrat 
G.M.L. 425, a small deposit of this nature is highly magnetic. 

The auriferous quartz reefs of the district trend generally a little 
to the east of north, and are for the most part large and appear to 
be fairly regular in their course ; so far, however, no work has been 
done in the district below water level, and not a great deal above 
either, but as far as opened up the majority of the reefs are very 
promising, and though some of them are rather irregular in the 
soft country in the upper levels they shopld improve as they get 
into the harder and more settled country below water. 

As a rule, too, the gold is fairly uniform right through the 
stone, and is not found occurring in short chutes as in many other 
centres on the Murchison Ooldfield. 

Mining operations were very brisk at the time of my visit, and. 
altogether I am of opinion that this centre has a very good future 
before it. 

Fresh water is met with in the mines and wells at a depth of 
from 130 to 150 feet ; the supply, however, appears to be somewhat 
limited, this being especially the case in the town wells, which 
frequently go nearly dry in the summer months ; this might be 
remedied by further sinking and crosscutting. A new well for 
town supply purposes has just been put down four or five miles to 
the south-west of the townsite, and at present is giving a good, 
supply of fresh water. Timber for mining purposes and for fuel is 
still fairly plentiful, but consists only of mulga. 

The Mines. 

The following is a brief description of the principal mines 
working in the district at the time of my visit (December, 1903):- — 

Havelock G.M.L. 236n.— Three or four parallel lines of reef 
m, through this and the adjoining properties on a bearing slightly 
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east of north and west of south, having a uniform dip of about 75^ 
to the east. On the most eastern of these several shafts have been 
sunk to a depth of 100 feet, and about 400 feet of driving put in 
along the re^ at this level, and a good deal of stone taken out 
between this and the surface. Considerable work has also been 
done on a couple of reefs farther west. The eastern reef, which is 
the richest of the series, is from four to six feet in width, and con- 
sists for the most part of white friable quartz, considerably broken 
and associated with large quantities of kaolin ; the other reefs, which 
are some 20 feet farther west, are similar in appearance but smaller, 
being from two to three feet in width. The country between them 
consists of very soft kaolinised greenstone foliated parallel to the 
lines of reef, and carries a little gold for its entire width. (Fig. 5.) 

Fig. 6. 
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The reefs are crossed by several east and west faults, which dip 
to the south and throw the reefs to the east for a distance of from 
six to twelve feet ; short rich chutes are generally found where these 
lines of fault cross the reefs. 

Havblock G.M.L. 2d6N. 



Year. 


Tons of Ore 
treated. 


OzB. of Gold 
therefronu 


Arerage os. 
per ton. 


1899 

1900 

1901 

1902 

1903 


54-00 
13600 
580-75 
193-00 
711-60 


5800 
188-70 
355-80 
233-80 
504-66 


108 
1-38 

•61 
1-20 

-70 


Total 


1,07525 


13iO*45 


-80 
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Hatslock South O.M.L. 279k. — ^This lease adjoins the Have- 
lock on the south. The workings are on one of the western line» 
of reef worked on the latter, and are down to a depth of 1 25 feet, 
at which level a good deal of driving and stoping has been done on 
the reef, which is more bunchy in this lease, varying from two and 
three feet up to as much as 20 in odc place ; its gold contents, too, 
are not as regular as in the Havelock. Several lines of fault cross 
the reef in an east and west direction, and dip fairly steeply to the 
south ; they usually tiave a beneficial effect on the reef, which is 
generally richer in proximity to them ; small quartz veins, up to 
three and four inches in width, are often found following these fault 
lines ; they are usually very rich, and in one or two cases were large 
enough to pay to foUow. 

At the 100 feet level a crosscut has been put in easterly for a 
distance of 80 feet, prospecting for other parallel reefs, but without 
success. The country cut through consists of very soft kaolinised 
greenstone foliated parallel to the line of reef, and carries 
gold to the value of two or three dwts. per ton for the whole 
distance. 

Havklock South G.M.L. 279n. 



Tear. 


Tons of Ore 
traated. 


Omb. of Gold 
tli6refMin 


Atoih^ oz. 
per ton. 


Xvw A ••• ••■ ■•• 

A ctI/SS ••• ■•• ••• 

X V^JO ••• ••• ••> 


18800 
394-00 
563-25 


19105 1-01 
254-45 65 
208-65 -36 


Total 


1,146-26 


648-16 -66 



Havilock NoETH G.M.L. 26 7n (late Lone Hand 422n).— This 
block adjoins the Havelock on the north, and the workings are on 
the same line of reef ; a good deal of work appears to have been 
done, but the old workings are all abandoned; a vertical shaft is 
DOW being sunk slightly to the east of the main line of reef and had 
just cut it at 100 feet. The only workings I was able to examine 
consisted of an underlay shaft down about 100 feet, from which 
about 200 feet of driving have been done, and also a little irregular 
stoping. Two lines of reef have been worked ; the more eastern, on 
which most of the work has been done and which is apparently the 
same reef as is being worked in the Havelock, is from four to six 
feet in width, and very patchy ; the stone is mixed with a large 
amount of kaolin, and is white and very friable ; the gold occurs 
principally in short irregular chutes, though the reef carries a UttJe 
gold throughout ; the second reef, which is a little smaller, is about 
twenty feet to the west; not much work has been done upon 
it, as it was rather low grade where struck ; it is similar in appear- 
ance to the eastern reef. The country between the two, as in the 
Havelock, carries a little gold right through. Both reefs dip at a 
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^iirlj flat angle to the eastward. Several other shafts have been 
sunk on these reefs, but I was unable to examine any of them 
owing to their having been abandoned for some time past. 

Near the north end of the lease the reefs cut out altogether, 
and the whole nature of the country changes ; this is apparently 
brought about by a large fault which crosses the country here in an 
east and west direction ; up to this point the country consists of 
a very soft white kaolinised greenstone foliated in a north and 
south direction — parallel to which the reefs run ; beyond it the 
lines of foliation run east and west, and the country is much harder 
and not so altered. 

So far, no signs of water have been met with in any of these 
three mines ; this is owin^ to the fact of their being on much 
higher ground than any of the other mines in the district. 

Havslock North (late Lone Hand G.M.L. 422n.) 



Year. 


Tons of Ore 
treated. 


Ozs. of Gold 
tberefrom. 


ATerageox. 
per ton. 


XcH-f X ••• ••• ••> 

XVxf^M *•• ••• ..• 

Xl^^O *•• «•• ••• 


20300 
30050 
10400 


73-95 

149*45 

2610 


•36 
•40 
•24 


Total 


607-50 


1M850 


'40 



PioNEEB G.M.L. 372n. — Several large quartz reefs run through 
this property on a bearing slightly east of north and west of s(>uth ; 
on one of them a shaft has been sunk to a depth of 180 feet, and 
drives put in at the 100 and 180 feet levels, that at the 100 
feet being 150 feet in total length, and that at the 180 feet about 
30 feet longer ; no stoping has so far been done from this latter 
level, but from the 100 feet a block 126 feet in length has been 
stoped out up to the surface. At the north end of the workings 
the reef, which dips steeply to the east, is about twelve feet in 
width, but in the south end it gradually cuts out altogether in the 
upper levels, but in the lower it is still going strong, with every 
likelihood of continuing for some distance ; it is not uniform in 
size, ranging from two or three feet to as much as twelve. The 
footwall is very clean and regular, but the hanging wall is not so 
good. The reef is not being worked for its full width in the lower 
level, only a few feet of stone on the footwall side being taken out. 
The chute of gold being worked is about 100 feet in length, and 
dips to the south at a fairly flat angle in the upper levels, but 
steeply below. 

The original reef worked is about a chain to the east of the one 
at present worked, and runs parallel to it, dipping in the same 
direction, but at a considerably flatter angle ; it is smaller than the 
main reef, more irregular and not so good. Several other small 



reeEs were cut in sinking tbe tnain shaft ; these vary in aise from 
a few inches to a oouple of feet (Fig- 6), but were very poor where 
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struck, and no work has been done upon anj of them. The country, 
as far as opened up, is still very soft, consisting of a veiy much 
decomposed greenstoue. V^ater was met with at ISO feet, and is 



PiOHMK G.M.L. 372n. (late MBaKATHAEBA, 90s). 



T... 


Tom ol Ore 


On.ofliald 


'^^- 


leoB 

1900 

1901 

1902 

1908 


61-00 

2^-00 

888-75 
1,124-60 


47-35 

261-70 
996^ 
1,993-86 


-77 

-88 
1-12 
1-77 


Total 


8.3ffr26 


S;W45 


i-ae 
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St. Q-bobge G.M.L. 823n. — The main line of reef on this lease 
runs through about the centre of it, on a bearing nearly north-east 
and south-west. On the surface it is a large white quartz reef, 
which outcrops for a distance of about 30 chains. Several shafts 
have been sunk on it, the deepest to a depth of 69 feet, at which 
level a drive has been put in along the reef for 140 feet and a little 
stoping done ; the reef in this drive is about two feet in width, and 
dips to the east at a fairly flat angle; at present a crosscut 
is being put in at the 30 feet level to cut a large quartz reef about 
two chains io the west. This reef, which is the larger of the two, 
runs nearly parallel to the other at the north end, but a little south 
of the main shaft it turns and joins it, the two runiiing south from 
this point as one reef. This reef also dips to the eastward at an 
angle of about 60 deg. ; a little work has been done upon it at its 
junction with the eastern reef but it is at present too low grade 
to pay. A third reef, trending nearly east and west, runs into the 
main reef about three chains north of the working shaft ; it is from 
12 to 15 inches in thickness and dips deeply to the south. It is, 
however, too poor to t)e of any use. 

St. GBOBaB a.M.L. 323n. 



Year. 


Tons of Ore 
txeated. 


Oct. of Gold 
therefrom. 


Avenge oi. 
per ton. 


X.vKJm ■•• «■• .■• 

Xcfl/2S •«• ••• ••• 

1002) 


14200 

8200 

142-75 


75-20 
62-50 
70-66 


-58 
•76 
•49 


Total 


96675 


208*25 


-66 



Pioneer South G.M.L. 426n. — A large number of reefs run 
through this property in different directions, and a good deal of work 
has been done on them at different times. Near the south-western 
comer of the lease two small parallel reefs run on a north to north- 
westerly bearing ; on the more northern of these a shaft has been 
put down to a depth of 150ft. and the reef stoped out for about 
100ft. each way from the shaft from this level to within about 20ft. 
of the surface. This reef is from one to three feet in width and 
consists of clear glassy quartz ; it dips at a fairly steep angle to 
the south-west. The gold in it was very patchy, some of the stone 
being very rich and some a few feet away scarcely carrying a trace. 

The country is very soft white kaolinised greenstone. A little 
work has also been done on the more southerly of these two reefs, 
but they are at present both abandoned. 

At the extreme north end of the lease a shaft has been sank to 
a depth of 150 feet, and a little east and west crosscutting done 
with the intention of cutting the south continuation of the Pioneer 
reef. Only a few small leaders were cut in these workings, and the 
shaft appears to have been sunk right on a line of fault, which has 
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thrown the reef some distaDoe out of its original course. Several 
other shafts have also been sunk near the north end of the lease on 
a oouple of large quartz reefs which outcrop there ; these, however, 
proved to be very low grade, and thej have since been abandoned. 

The present workings are situated towards the south-eastern 
comer, where a shaft has been sunk to a depth of about 50 feet and 
a short drive put in at the 30 feet level on a small quartz leader 
running nearly north and south and dipping at an angle of about 
45^ to the east. This leader is from six to twelve inches in width 
and gives very good prospects ; the quartz is white and glassy and 
very broken, and has associated with it in cavities considerable 
quantities of talc. 

In sinking the shaft a large white sugary quartz reef was cut 
through. This reef runs north and south and dips very flat to the 
east ; its exact width is not known, but it is at the least 20 feet ; 
at the point where cut it was very poor, and no work was done on 
it ; apparently it is the continuation of the large quartz reef worked 
in the Meekatharra South Block, the adjoining lease on the south. 

The country is very soft and consists of white kaolinised green- 
stone. 

PiosTBEB South G.M.L. 426n. 



Y«ur. 


Tons of Ore 
txeated. 


Oz8. of Gold 
therefrom. 


ATen^ OS. 
per ton. 


Xv^/X ••• ••• ••• 

X «^^3b ••• ••• ••• 

Xcf\.Ao ••• ••• ••• 


• 

22*50 
4700 


14-20 
49*18 


•63 

... 
104 


Total 


G9'50 


63*33 ; -81 



Mbekathabba South Block Q.M.L. 93n. — The main work- 
ings on this property are situated on a large quartz reef running' 
about north-east and south-west through tbe centre of the lease. 
The present workings consist of a large open cut worked to a depth, 
of 75 feet and drives along the reef at this level. As shown in the 
open cut, the reef is about 40 feet in width and dips to the west at. 
an angle of about 75 deg. ; it consists principally of soft sugary 
quartz, with considerable quantity of talc in cavities, but iu places 
becomes hard and glassy ; it carries gold in small quantities for its 
full width, as well as containing numerous small, irregular pockets 
of rich stone. At the north end of the open cut. at the 75 fe**ti 
level, the reef is lost and appears to have been cut off by an e&st; 
and west fault dipping south at a very flat angle. It has bec^n 
worked out for nearly its full width near the surface, but belo^v 
about 30 feet only a strip along the footwall has been taken o\it. 
and drives have been put in along and across the reef to test its 
values. 



Tbfl original workio);^ on the propertv tue some four chauu 
aonth of the present ones ; here some verr rich stone was found on 
the surface, and a shaft was sunk on the eastern side of the reef to 
a depth of 150 feet, and a crosscut was put in to cut it at this 
level ; nothing was met with in this crosscut, and it appears as if 
it has been put in along, or close to. a line of fault, and not continued 
far enough to cut the reef, which appears to have been thrown to 
the west. Several other reels outcrop at the southern end of the 
lease, but no work has been done upon any of them. 

Mkkeatha.ru. Soitth Block O.M.L. 93>i. 





T«. 
















1898 




63-00 


leoflo 


3-08 


1899 




72-00 


130-25 


1-ao 


1900 




110-00 


laO'90 


1-37 


190! 




768-00 


561-10 


■7* 


1902 




580fl0 


3«-60 


■59 


1903 


Total 


Gos-eo 


189-45 






Mdi-so 


lfi3fm 
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HixcTOR Q.M.L. 313h. — The main ore bodv on this lease 
consists of a lai^ lode running; slightly west of noi-th to a point 
near the northern boundary, when it turns slightly and runs a 
little to the east of north. This lode consists of a belt of 
decomposed rock, through which small quartz leaders. (Pig. 7) nm 




CROU SCCnOM OFHUCVON LODE. MCEKATHARM 



in all directions, varying in sice from a mere thread to several 
inches ; at a depth it will probably turn into a belt of highly 
foliated greenstone, but, as far as opened up, both it and tb 
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country are so decompoaed and altered that it is almost impossible 
to tell where one ends and the other begins, except by noticing 
when the leaders cease, as these are only found within the lode ; 
both the lode stuff and the leaders carry gold, some of the latter 
being extremely rich, whilst others are perfectly barren. On this 
lease, the lode has been proved to exist for a width of 16 feet, and 
appears to run almost vertically. The work done on it consists of 
an open cut 50 feet in depth and about the same in length and a 
shaft sunk to a depth of 100 feet ; not much work has been done 
from this. The whole of the lode, as exposed in the open cut, ia 
said to average about lOdwts. 

The owners are at present engaged in working a series of fair- 
sized quartz leaders, running westerly into the main lode and 
dipping at a flat angle to the south ; several of these leaders were 
cut within a few feet of each other in sinking an air shaft a couple 
of chains to the east of the main lode, and ranged in size from six 
inches to a couple of feet ; one of them has been followed, at the 
75 feet level, easterly from the main lode for about 90 feet, and a 
little stoping has been done on it; it is rather irregular and 
bunchv, varying from six inches to as much as three feet in places ; 
its gold contents also vary considerably, parts of it being pheno- 
menally rich, while parts, again, are very poor ; taking it aU through, 
it is expected to average about an ounce. 

Halcyon G.M.L. 313n. 



1 

Tear. 


Tons of Ore 
treated. 


Osa.ofClold 
tbezefiroiii. 


per ton. 


XVi^l ••• ... >•* 
^ «fUx ... ... ... 

X vl/2 •■• ... ... 

XlrvO ... ... ■•• 


28-00 
304-26 
181-50 
462-25 


•56-46 
283-80 
220-75 
190-70 


2-41 
•76 

1-21 
-41 


Total 


97100 


70170 


•72 



* Inelndae 2'45osb. of dollied and epeoimena. 

Dbmocrat G.M.L. 425n. — ^There are two sets of workings on 
this property. Those at the south end are on the northern con- 
tinuation of the main lode worked on the Halcyon, which has here 
been worked down to a vertical depth of 150 feet. Down to the 
120 feet level only the larger and richer of the quartz Ipaders were 
worked, and the workings are of a very irregular nature on account 
of this. Below 120 feet the lode has been taken out for its full 
width, but only for a short distance ; it is here about 20 feet in 
width and dips steeply to the east, having the same characteristics 
as in the Halcyon. 

The other workings are near the north-east corner of the lease, 
where a good deal of work appears to have been done on a similar 
class of ore-body running north and south. 

Both these workings were abandoned at the time of my visit. 
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Dekociut a.M.L. 425n (337n). 



Year. 


Tons of Ore 
tx«ated. 


Ois. of Gold 
tlierefronu 


XrexBge 
OS8. per ton. 


Xc7\/25 ... ••• ••• 

XIMiMj ••• •■• ••• 


142-00 
423-50 


127-80 
116-70 


-90 
•27 


Total 


565*50 


2AA-50 


'43 



CoMMODOBE G-.M.Lb. 283n, 284n. — At the south end of this 
lease a number of shafts have been sunk for the purpose of working 
a small quartz reef running north-east and south-west, and dipping 
to the westward. A good deal of work appears to have been done 
on it, and on a series of leaders running into it in all directions. 
These working were abandoned at the time of my visit, and I was 
unable to examine them. The main shaft is down 150 feet vertically 
to water level, the water being fresh. 

At the north end the workings are on a fair-sized north-east 
and south-west quartz reef, which is probably an extension of that 
worked to the south ; it is here as much as four feet in width in 
places, but frequently pinches to only a few inches. The hanging 
wall is very clean and sharp, but the f ootwall is not so good ; it 
dips at a fairly flat angle to the westward. Several shafts have 
been sunk on it, the deepest being 120 feet on the underlay ; drives 
have been put in from this shaft for a distance of 100 feet at both 
the 80 and 120 feet levels, but very little stoping has been done. 
The reef, on the whole, is low grade, though there were one or two 
small rich bunches on it. One or two smaller leaders come in from 
the east, and a little work has been done on one of them. A large 
lode formation runs east and west near the main underlay shaft ; 
this formation is full of small quartz leaders, some of which are 
very rich, but the lode, as a whole, is to« poor to work ; its width has 
not been proved, but it is about 20 feet. Very little work has been 
done on it. 

CoMMODOBE Leases G.M.Ls. 2SSk, 2849. 



Year. 


Tone of Ore 
treated. 


Dm. of Gold 
^lerefrom. 


ATen^e ou. 
per ton. 


JLa^^^/ ••• ••• ••« 

XvvX ••• ••• •■• 

X <MJ2fi ■•• ••• •»• 

t7^J9 ••• •»« ■« 


11800 
297-25 
227-26 
613-50 


38200 

1,113-80 

498-45 

886-30 


8-28 

3-74 

217 

•62 


Total 


1,25600 


2,374-55 


1-89 



Iholistok QM.Ii, 363h. — This lease adjoins the Commodore 
on the south ; the workings are on the continuation of the Com- 
modore's south reef, which is here about two feet in thickness. 
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The main shaft ia down 150 feet to water, and diires have been put 
in along the reef at 100 and 150 feet lerels ; about 150 feet of 
driving and a good deal of stoping have been done at the 100 feet 
level, and about 300ft. of driving, but practical!; no stoping at the 
150ft. ; the reef is bunchy, varying from 1 to 3 feet, but averaging, 
on the whole, about 2ft. The country is very soft and rotten all 
through the workings. The water supply is fresh. 





Imqlibtok O.U.L. 363II. 




Y«. 


ToniofO™ 

tlMMA. 


Ow.otOold 


"^^r- 


1901 ... 
1903 ... 
1908 ... 




114-00 
18250 

eo-Eo 


245-60 

211-86 
43-00 


215 
1-18 
■8S 


Total . 


»rN 


«0-i6 


144 



iKaLisTON BiTiwDKD G.MX. 398n, — The workings here ate on 
a lai^ lode running about north -east and south-west, uid dipping at 
an angle of about 75° to the eastward. This lode consists of a soft 
beltof highly altered greenstone throughout which is disseminated a 
considerable quantity of quartz in irregular veins and maeees. As 

Tia. 8. 




far as opened up at present it is very ill-defined, there being no 
hard-and-faat boundary between it and the country from which, 
owing to their both being so decomposed and rotten, it is almost 
impossible to distinguish it : its lateral limits can at present only 
be defined by the decrease in its gold contents ; its width, as far as 
defined by these means, varies from 8 to 20 feet. At a depth it will 
probably be found to consist of a belt of highly-foliated greenstone, 
trying a considerable amount of quartz, and will be much mors 
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regular and defined. Several shafts have been sunk on this line of 
lode, the deepest being 125ft. vertical, and a lot of driving and 
stoping done on it. The country (greenstone) is very soft and 
■rotten as far as opened up. Water was struck at 125ft., and is fresh. 

Ikoliston Extbndbd G.M.L. 398n. 



Ymr. 


Tons of Ore 
traated. 


Ost. of Gold 
thorefzom. 


ATenn osa. 
per ion. 


xvuss ... ... ... 

lifUo ... ... ... 


807-00 
854-25 


367-10 
644-90 


119 
-76 


Total 

* 


1401-25 


1,012-00 


•87 



Iholiston Cohsols G.M.L. 475n.— On this lease a shaft has 
been put down to a depth of 45ft., for the purpose of working a 
small quartz reef, running about north-east and south-west. Work 
is at present being carried on at the 35 feet level, where a couple of 
short drives have been put in, and a little stoping done. The main 
reef, which, as far as opened up, has a very irregular course, varies 
in width from a mere thread to two or three feet, and dips at a 
fairly flat angle to the east ; its gold contents are very patchy, 
some of the makes of stone being very rich, while others are 
practically barren. A second small reef comes in from the north- 
west just at the shaft ; this reef has the same characteristics as the 
other, viz., no defined course, and consisting of a series of short 
irregular bunches of stone, some of which are very good, and others 
no good at all. Two or three other small leaders have also been 
cut, but both these and the main one are so irregular, and so little 
work has been done upon them, that it is almost impossible to say 
what is their true course. The quartz in each of the reefs is white 
and glassy, and carries a considerable quantity of talc in cavities. 
The country is very soft kaolinised greenstone. 

Inolistoh Consols Extended 475n. 



Ymr, 


Tom of Ore 
treated. 


Die, of Gold 
theiraftom. 


ATengeosB. 
per ton. 


1WJ2S ... ... ... 

Mv\^3 ... ... ... 


• • • 

59-26 


... 
207-66 


 • • 

4-61 


Total 


»25 


m-es 


4-fil 
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The following table sIiowb the gold returns from the leases at^ 
Meekatharra, other thanfthose already mentioned, up to the end of; 
1903 :— 



Name of jLeaae. 


No. of Lease. 


Tone of 

Ore 
treated. 


Ou. of 

Qold 

thezefrom 


ATeta««l 

OSS. 1 

per ton*  


/ 


Albion 




337n 


25*00 


10-20 


*^ulH 


/ 1N6L 

i 


Blue Danube 




262n 


77-50 


199-25 


2-57I 


^ 


Calliope 




450n 


26-50 


15-75 


•JEfljH 


^/ 


Centaur 




272N 


9900 


88-12 


-sdl 


L 


Halcyon North 




818N 


107-25 


100-15 


•98l 


r 


LoBtCop 




488N 


56-00 


21-75 


•39 




PhoBnix No. 1 




4022f (878n) 


144-38 


142-93 


•99 




Phantom 




416m 


243-00 


227*65 


-94 


1 


Sirdar 




246k 


147-00 


•207-51 


1-tt 




Tidal Wave 




411N 


20-75 


710 


-34 


1 


(H. Brooking) 




(aniegistered) 


18-75 


7-40 


•39 




(Osborne and Campbell) . . . 




(unregistered) 


1975 


11-95 


•60 




(Y ollmer and part j) 




Q.P.P JL ISlN 


7-00 


4*40 


•63 




Sundry claims 




• •  


171-50 


21705 


1-26 




Sundry jMircels at public battery . . . 


« « • 


. •• 


•^86-66 


• « • 


- 


* InclndM 64*01oss. dollied and specs. 


t By cyan 


ide. 






Ab 


botts. 











The mining centre of Abbotts is situated about 40 miles to the 
north of Nannine. The country here is rough and hilly, the hills 
being of the usual type of greenstone and usually capped with a 
considerable thickness of ironstone gravel deposits, these being 
especially plentiful to the eastward of the townsite. These gravel 
beds (laterite) are often as much as 50ft. in thickness, but are of 
poor quality ; they frequently contain caves of considerable size, in 
which are often found small deposits of an impure natural bitumen 
similar to that found at tne Wilgie Mia* (Weld Range), 
Boogardie,t and other places on the Murchison G-oldfield. 

' Vid0 page 79. t Qeologrioal Survey, Bulletin 8, page 15. Perth : By Aathori^: 1803. 
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The greenstone belt is some ten miles in width, and is bounded 
on both sides by belts of granite, that on the western side running 
about north-east, and that on the east nearly north and south (t.e., 
where seen, viz., at a point about due east of the townsite). 
Abbotts itself is situated in about the middle of this belt. A large 
number of quartz reefs run in all directions through the greenstone 
ridges to the east of the townsite, some of the outcrops being of 
considerable size, but having no length or regularity. The reefs 
which are being worked have a trend almost due north and south, 
extending in one case for over a quarter of a mile ; they are not 
large, but are very r^ular and well-defined and run very nearly 
vertically. 

Water is obtained at a depth of about 180ft., and is drinkable, 
but not good. At present most of the water for domestic purposes 
is obtained from the Government well, about three miles to the 
north of the townsite ; the water level here is about 50ft. and the 
supply is excellent. 

Mining operations were very quiet at Abbotts at the time 
of my visit (December, 1903), only two mines being worked, 
and one of these only in a very small way by a party of three 
tributers. 



The Mines. 

The following is a brief description of these two mines as far 
as I was able to examine them : — 

MuBCHisoK Kino G.M.L. 248n, 172n, etc. — The main line of 
reef being worked on this property runs on an almost due north and 
south bearing through about the centre of the leases ; it is of white 
quartz and is about two feet in width, bunching in places to as 
much as eight feet, with a dip of about 80° to the eastward, and 
can be followed on the surface for over a quarter of a mile ; several 
shafts have been put down and a lot of work done on it. The main 
working shaft is down 300 feet, and drives have been put in from 
it at 200 and 300 feet, and one also at the 150-feet level from an 
underlay shaft six or eight chains south of the main shaft ; this 
drive has been put in some 700 feet south and 250 feet north, and 
the reef stoped out to the surface for this length. A drive was also 
put in 200 feet farther south than this, at the 80 feet level, and this 
block taken out to the surface. A crosscut has also been put in from 
this underlay shaft at the 150-feet level for a distance of 275 feet 
westerly, to cut a second parallel reef. This reef is from 18 inches 
to two feet in width, and runs parallel to the main reef ; between 
500 and 600 feet of driving have been done on it, and the greater 
part of this length stoped out to the surface. From the main shaft 
the drive on the eastern reef at the 200-f eet level is in 300 feet 
south and 600 feet north, and the whole of this block has been stoped 
out up to the 135-feet level ; the drive at the 300-feet is in 250 
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feet south and 800 feet north, and this block has been stoped out 
up to the 200-feet level. At the time of mj visit the bottom 
workings were flooded and I was onlv able to examine the 150 feet 
level; the reef here is very regular and for the most part main- 
tains a uniform width of about two feet; a few larger siaed 
bunches of stone occur here and there however. The country 
down to this level is very soft and broken. Intermediate between 
the main reef and the western one are several small parallel reefs 
up to a few inches in width ; no work has, however, been done 
upon them. 

The water supply of the mine is frevh. 
New Muschison Kino G.M.Ls. I72v, 247k, 248n. 





Tons of Ore 


Oxs. of Gold 


▲▼engeos. 




tnatad. 


tiumtrota. 


per ton. 


i^reviouB to 1897 ... 


500 


1500 


300 


1897 


990<X) 


1,042-65 


1-06 


1898 


2.51600 


4,020-06 


1-69 


1899 


1,430-00 


1,57405 


1-10 


1900 


3;J7400 


6,579-65 


201 


1901 


2,55100 


8,732-65 


1-46 


1902 


2,690-50 


2,938-45 


1-09 


1908 


2,44500 


1,461-75 


•59 


Total 


15,901-50 


21364*08 


1-34 



Abbotts Fbopbibtabt G.M.L. 171n (Mt. Vranizan). — ^ThiB 
mine was almost abandoned at the time of my visit, and as the lower 
workings were flooded I was unable to examine them. A good deal 
of work has been done on the property, and the reef has been 
worked out for a length of 400 feet down to the 400-feet level (on 
the underlay) ; a main vertical shaft has also been put down to a 
depth of 250 feet. The reef, which runs on a bearing slii!htly west 
of north and east of south, and dips to the westward at an angle of 
about 70°, is somewhat irregular, and varies from a few inches up to 
four feet ; it is very much twisted and faulted, especially at the 
northern end; a considerable quantity of manganese is associated 
with the stone, especially at the points where it pinches. 

Several other smaller parallel reefs run through the property 
farther to the westward ; the most easterly of these has had. a littfe 
work done on it, but it was not much good. 

The country consists of fine-grained greenstone, very soft in 
the upper workings, but hard and settled in the bottom level ; the 
water supply is fresh. 

At the time of my visit the property was in the hands of a small 
party of tributers, who were engaged principally in taking out small 
bodies of stone which had been Id^ by the original company in the 
upper levels. 



BULLETIN N<>I4 PLATE DC. 



MAP 

OP THE AURIFEROUS QUARTZ REEFS 

MURCHiSON G.f: 
•*- C.G.Gi bson ^ 




jiMvrrt mtL 



r^amtqf 

I 'ffegulere(iA*cf, .. 
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Mt. Vbanizan G.M.L. 171n. 





Tons of Ore 


On. of Gold 


▲▼enige ok« 




treated. 


tliereftrom* 


per ton. 


Previous to 1897 ... 


37200 


27700 


•74 


1897 


. • • 


«  • 


 •  


1898 


1,01400 


1,018-86 


1-00 


1899 


3,030-00 


3.328-96 


109 


1900 


2.87000 


3,92^20 


1-46 


1901 


1,05800 


1,118-10 


1-06 


1902 


1,984*00 


1,769-60 


•91 


1903 


3,228-00 


1,982-70 


-61 


Total 


i3;m*oo 


13,415*40 


1-01 



The following table shows the total gold returns from the leases 
at Abbotts, other than those already mentioned, up to the end of 
19()3 :— 



Name of lease 


No. of Lease. 


Tons of Ore 
treated. 


OgB.of Gold 
therefrom. 


Ayerage os. 
per ton. 


GaehmAn's Reward . . . 
White Horse 
Sundry claims 


382N 
263N 

 «  


128-50 

58-60 

7-50 


184-60 

6600 

9-96 


1-43 
Ml 
132 



The Country between Nannine, Munarra Gully, 

and the Weld Range. 

(Sixteen miles south-west and 35 miles west.) 

The granite, which makes its appearance at Nanniue townsite, 
continues for about eight miles, the country consisting principallj 
of level plains covered with loose sandy soil, when its place is taken 
by low rough greenstone ridges, the junction of which, with the 
granite, runs apparently about north and south. These greenstone 
ridges continue anbrokenlj to Munarra GuUj. At a spot about a 
mile from their junction with the granite they are traversed bj a 
series of parallel belts of hsematite-bearing quartzites, which run in 
a north and south direction, and are apparently the northern con- 
tinuation of those occurring at Stake Well. 

For the first seven or eight miles after leaving Munarra Gully 
the track passes over low greenstone ridges with intervening flats, 
and then for a further distance of about eight miles over a belt of 
granite running north and south, and for the most part level, and 
covered with a shallow depth of loose sandy soil. After this comes 
a belt of greenstone schists about a mile in width, and then »a 
second belt of granite similar to the pre<.'eding, and extending for a 
further distance of eight miles. From this point to the Weld 
Ranges the country is flat, and covered with a considerable thick- 
ness of loose reddish soil evidently derived from and overlying 
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greenstones. The Weld fianges are of massiye greenstone, inter- 
sected bj bands of hsiuatite-bearing qoartzites, and rise above the 
surrounding plains to a height of about 800 feet. 

The Country between the Weld Range and Lake 

Austin. 

(Forty miles south-south-east.) 

From the Weld Banges to about two miles from Cuddingwarra 
the country consists of level plains covered with the usaal super- 
ficial deposits, these for the first seven miles overlying green- 
stones, and from that point onward overlying granite which 
occasionally rises through them in the form of low bare hills, 
especially in the neighbourhood of Coodardy Station. At Cudding- 
warra the greenstones appear again in the form of low ridges 
extending for four or five miles, when they again give place to tiie 
plains which extend to near Day Dawn, where there are more 
greenstone ridges running about north and south and a couple of 
miles across. From this point to Lake Austin the level plains 
continue uninterruptedly. 

The Iron Deposits of the Weld Range (the 

Wilgrie Mia). 

The Wilgie Mia is situated about five miles to the east of the 
Weld Hercules G.M. and some two miles south-west of Mt. Lul- 
worth on a ridge running in an east and west direction along the 
south side of the Weld Range. The Wilgie Mia is of considerable 
interest owing to the occurrence of iron ores, which bid fair to 
become of some importance in the future. It has been thus 
described by Mr. H. P. Woodward, late Gk>vemment Geologist, 
in his report on the Murchison Gt)ldfield • : — 

" In the Weld Range is situated the celebrated Wilgie Mia, which is 
certainly one of the most striking things to be seen in this colony. It 
is probably one of the largest iron lodes in the world, consisting almost 
entirely of haematite, which at the surface and in the cavities assumes 
the botryoidal form, which has given rise to the idea that it is a lava flow. 

" It is situated on the east side of the Weld Range and runs east and 
west, dipping north, following the main strike of the rock. 

" In these lodes there are soft bands, often clayey. These the kan- 
garoos scratch out, forming caves, and it is probablv in this way that the 
natives first made the discovery that this lode could be easily worked by 
following these beds. It has now been opened up as a huge pit or quarry 
to a depth of about 100 feet. This is entered, near the top of a hill 70 or 
80 feet above the plain (400 feet. C.G.G.), by a hole about 60 feet across ; 
then a steep descent commences over the talus in a south-easterly direction. 
At the bottom it spreads out to about 60 yards wide, with the roof some 
60 feet above and numerous cave-like galleries running into the face in all 
directions. 

*' The Wilgie is worked by cutting round a mass of it, then wedging it 
off. This work, although very primitive, is very interesting, as these nativ^B 

* The MnrohiaoD Qoldfield, hy H. P. Woodward, QoTenunent Geologist, pose 20. Perth : 

By Authority, ISdS. 



79 

work with their wooden tools much in the same manner as the ancient 
miners did in Oreat Britain with stone hammers. There are also mde 
attempts at staging to allow the miners to work up into the roof when 
veins of sofficieniuy good quality mn that way. In contemplating this 
pit one is struck by the vastness of the work, and when we consider the small 
quantity of Wilgie that can be required it must have been worked for 
centuries. Of course it was worked on a much larger scale before the 
white invasion of Western Australia and was probably traded great dis- 
tances. 

" As far as the lode itself is concerned, it is most magnificent iron ore, 
and considering its size will, without doubt, be of great vidue in the future. 

" It has been generally supposed that cinnabar existed here associated 
with volcanic roclu; but there is nothing of the sort, the Wilgie itself being 
red haematite and red and yellow ochre. 

The deposit, which is of almost pure hsBmatite, is, roughly, 
some 150 feet to 200 feet in width, and forms a ridge about three miles 
in length, rising in places to a height of 400 feet above the plain. 
The deposit is unaoubtedlj of similar origin to the hssmatite- 
bearing quartzites which form the main axis of the Weld Range, 
and which are so prevalent throughout the whole of the Murchison 
Goldfield, the only difference being that in this case silica is almost 
entirely absent and the lode is composed of almost pure heematite, 
with magnetite and limonite, resulting from the gradual replace- 
ment of greenstone schists by iron-bearing solutions. 

The dip of the lode is very nearly vertical. As sulphides are 
not likely to be met with above water level — which is about 60 feet 
below the surface of the plain — it will be thus seen that there is an 
immense body of very high grade iron ore here {vide analyses). 

A second somewhat similar deposit is said to exist about two 
miles to the north-eastward of Mt. Lulworth. Several samples of ore 
shown me from this locality were in appearance of the same quality 
as [5366] ; owing, however, to the drjmess of the season and lack of 
horse feed, I was unable to stay long enough to examine this deposit. 

These deposits, which are undoubtedly some of the richest in 
the world, are at present rendered practically valueless owing to 
their inaccessibility and distance from a suitable coalfield. 

In the tunnels and caves in the sides of the Wilgie Mia are 
found considerable deposits of an impure natural bitumen [5301] ; 
this, from its general appearance and mode of occurrence, I am 
inclined to think is only a decomposition product of the excreta of 
bats and wallabies. 

The following are three partial analyses of samples of iron ore 
from the Wilgie Mia, and one also of a sample [5380] of haematite- 
bearing quartzite from the Weld Eange:— 

^iialym i. ii. m. iv. 



Metallic iron 
Silica ... 
Phosphoros 
Solphnr 
Water (hyg.).. 



68-87 ... M-36 ... 68-83 ... 35*50 per cent 
2*48 ... 1-38 ... 1-00 ... 4842 
090 ... -062 small trace 069 
-033 ,.. 023 ... -035 ... 086 „ 
•88 ... -67 ... 19 ... 16 



n 



Water (combined) 152 ... -60 ... *35 ... 4*17 

Traces onlj of titanium wore present in these samples. 
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LoealiHu — 

I. IB from what is known as the Little Wilgie Mia, about one and 

a-half miles west of the Wilgie Mia and on the same lode ; 
it represents a sample taken across about 20 feet of the lode 
at a depth of about 15 feet from the surface. 

II. is from the Wilgie Mia, and is a sample taken across a face of 

the lode about 160 feet in width and at a depth of about 100 
feet from the surface (i.e., from the top of the hill). 

III. [53661 ^ A picked sample of ore from a surface boulder at the 

Wilgie Mia ; there are, howeyer, a good many thousands of 
tons of this class of ore on the surface. 

IV. [5300] is a typical sample of the hsmatite-bearing quartzites 

which traTerse the Weld Range from end to end. and is from 
a spot about three-quarters of a mile west of the Weld 
Hercules G.M. 

Samples i.^ ii., and in. represent very rich hsematite ores, 
extremely low in sulphur and silica and free from titanium. The 
phosphorus percentage in i. is somewhat above the Bessemer limit ; 
pig iron smelted from it would, however, make good stock for ilxe 
production of " basic " steel. The phosphorus percentage in sample 
II. is just about the permissible limit for the cheaper Bessemer 
process ; but sample in. is extremely pure and low in phosphorus, 
and as there is a considerable quantity of this quality of ore present, 
the whole deposit, if it is ever worked, will probably prove of such 
grade as to permit of the use of this process of steel manufacture. 
Begarding the probable quantity of ore present, an estimate has been 
mauie of the amount in sight as, rougnl}', 26| million tons. To 
obtain these figures the length of the deposit has been taken as 
three miles, the average width as 150 feet, and the average height 
of the cap of the lode above the plain to be 100 feet, all of which 
dimensions are, if anything, a long way on the safe side ; taking the 
weight of a cubic foot of the ore to be 2501b8., this gives the amount 
of ore actually above the level of the surrounding plains to be as 
above stated, roughly, 26^ million tons. In addition to this deposit, 
there are the hs&matite-bearing quartzites which traverse the Weld 
Bange from end to end, and oi which rv. [5360] is a typical sample. 
These deposits, of which there is practically an inexhaustible supply, 
and amongst which there are said to be other rich patches similar 
to the Wilgie Mia deposit,* though of rather too low grade for 
smelting purposes as they now exist, could, with the employment of 
suitable concentrating machinery, be converted into first-class ores, 
and during this process of concentration would doubtless lose a 
considerable portion of their phosphorus contents. These remarks 
also apply to the hsematite-bearing quartzites found in such large 
quantities all over the Murchison goldfield, several analyses of 
which are given in this report and which, as far as sampled at 
present, may be said to averasje from 30 to 40 per cent, of metallic 
iron. With regard to the probability of these ores living to a 
depth, similar deposits (of haematite- bearing quartzites) have been 
proved to exist to a vertical depth of 250 feet at Boogardie ajid 
Lake Austin, apparently without any change in their mineral 
constitution beyond a slightly increased sulphur percentage. 

• Vid0 page 79. 
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The Titaniferous Iron Deposits of Gabanintha. 

As mentioned on page 46, there is a large deposit of titaniferous 
magnetite about half way between Gabanintha and Star of the East. 
As shown by the analysis of a typical sample given on the same 
page, this is, except for the presence of the titanium,. an extremely 
pure ore, sulphur and phosphorus both being almost entirely absent. 

The deposit extends over a length of about two miles and varies 
in width from 50 to 100 feet, rising in places to over 60 feet above 
the surrounding country ; taking it as having an average width of 
50 feet, an average height of 25 feet above the plain, and a length 
of two miles, this gives, roughly, one aod a-half million tons as 
the quantity of ore actually above the surface of the ground. 

The high percentage of titanic acid in this will always tend to 
preclude its being worked profitably, although this is a difficulty 
which at the present time is being rapidly overcome. 

With regard to the smelting of titaniferous iron ores, the 
following extract is taken from Mr. J. B. Jaquet's report on the 
iron ores of New South Wales:—* 

According to Mr. T. Tomer, titanf erous iron oree are difficidt to smelt 
owing to the formation of cyano-nitride of titanium, which collects in the 
hearth of the fomaoe. f Many years ago a company — the Norwegian Titanic 
Iron Company — was formed for the purpose of smelting, without mixture of 
other ores, ilmenite obtained from Norway. Mr. W. M. Bowron, who was 
employed as chemist by the company, says, concerning their operation, as 
follows : —X** 1*he process, regarded as a process, was a perfect success ; but 
the enormous quantity of fuel required, the nmall quantity of iron in the 
ore, and the cost and uncertainty of importation militated seriously against 
its commercial success, and a few years saw the attempt abandoned." After 
describing the process in detail, Mr. fiowron says:—'* If, then, the use of 
titaniferous ores involves extra fuel, low heats and slow driving, and makes 
white iron, what is the inducement to use them ? I can only answer that 
for ordinary use they are wholly unsuitable ; but for making a forge iron 
that has brought double the market price of common iron, for use as a 
mixture to impart the property of cold toughness to other iron, or for 
making an iron to be mixed with other irons that are not quite up to 
requirements for boiler plates, for blooms, or for an extra good iron gene- 
rally, these ores are most valuable." It has been found that titanic acid 
requires a greater heat for its reduction as compared with oxide of iron, aud 
so, when smelting titaniferous iron ores, it is important that the tempera- 
ture of the furnace should be kept as low as possible, in order that the 
titanic acid may pass on unaltered into the slag. 

The question of smelting titanic ores has been discussed by Mr. A. T. 
Bossi. § He says that American ironmasters have generally thought that 
mixtures containing more than 1*25 per cent, of titanium could not be 
smelted on account of the tendency which this element has to make the 
slag pasty. Ores containing 5 to 10 per cent., or even 15 to 20 per cent., 
have been smelted in Norway when the fluxes have been so chosen as to 
produce a slag approximating in composition to certain natural compounds 
of titanium, such as sphene. In a letter to the Engineering and Mining 
Journal f Mr. Bossi cites many opinions favourable to the employment under 
certain circumstances of pig iron produced from titaniferous oresjl. 

* ** The Iron Ore Depoaita of Kew South Wales," by J. B. Jaqaet, F.O.S.. pages 81, 88 
OeoL Hnry. of N.S. W. Sjdnej: By Anthority, 1901. 

fThe MetalloTgy of Iron, by T. Turner, pa^e SS. 
t Trana. Am. Inat. Min., Enff., 1882. XT., p. 159. 
§ Joarn. of Am. Chem. Soc., 1890, p. 91. [I Eng. aad Min. Jooznal, 10 Mar., 1900, p. S8^ 
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Other Iron Deposits of the Murchison 

Goldfield. 

The following extracts are taken from a report by the Gk>vem> 
meat G^logist, appearing in the Annual Report of the G-eological 
Surrey for the year 1902*. and are inserted in this place, referring 
as they do to the ores of the Murchison : — 

The iron deposits of the State, so far examined, can be broadly 8eparatc»d 
into two main divisions — 

(a.) The ores associated with the crystalline schists and other 
allied rocks ; and 

(6.) The saperficial deposits of limonite (laterite ore) which 
occupy extensive areas in many and widely-separated 
portions of the State, and the soft poroos deposits of 
hydrated oxide or iron (bog ore) of comparatively recent 
origin. 

The important ores associated with the crystalline schists are 
developed most extensively in the watershed of the Murchison Biver, 
more especially between 25 degrees and 28 degrees south latitude and 116 
and 119 denees east longitude. . . . These deposits consist of highly, 
inclined beds, bands and lenses of almost pure hematite (occasionally 
magnetite) or admixtures in all proportions of hematite and quarts. . . . 

The sig^ma-shaped range of hills on the west side of the Murchison, 
of which Mts. Taylor, Hale, Matthew, Tarrameedie, and Erawandoo form the 
most prominent summits, is remarkably prolific in iron-bearing schists. 
The summit of Mt. Hale is formed of contorted quarts schists with bands 
of hfematite, which occur in the lenticular masses ; some bands are often 
as thin as a sheet of paper, whilst others widen out to considerable dimen- 
sions. One band measured 70 feet across, and outcropped for over a quarter 
of a mile, but varied in thickness in different parts. There were similar 
bsnds parallel io it, and equally persistent along the strike. Just under the 
western summit of Mt. Hale the quartsite is replaced by a great bed of 
hsmati'e, several huge monoliths of which stand out prominently on the 
ranse. This hematite can be followed along the range to a point just south 
of the summit of Mt. Matthew. A partial analysis made in the Depart- 
ments! Laboratory of a sample of this bed gave results as follows : — 

Ferric oxide Fe , O , 94'06 per cent. 

Ferrous oxide FeO 0*97 „ 

equal to 66*59 per cent, of metallio iron. 

The outcrop of a bed of ironstone forms a conspicuous feature on the 
surface at the foot of the Mount Narryer Range. The bed, which is vertical, 
attains a thickness of eight or nine feet, and rises about two feet above the 
ground. 

The following table shows the position of the Murchison 
deposits with reference to the nearest coalfield on the Irwin River, 
and the means of transport thereto : — 



Deposit. 



Diitanoe from 

nearest eeeport 

by rail and road. 



Distance 

from 

railway line. 



Distanoe from nearest 

coalfield 

by rail and road. 



Mt. Hale 
Mt.Narryer 
WUgie Mia 
G^banintha 



a62 miles, Geraldton 

362 

312 

332 



»* 



*» 



»t 



»> 



100 miles. Cue ... 
lUU «, ,, 
ou „ „ ... 

20 ,. Nannine 



» 



441 miles, Irwin Biver 

441 

391 

411 



9» 



»f 



>• 



*» 






* The Iron Deposits of Western AuBtralia, by A. Qibb MaiUand, Qovemment QeoloKist. 
Annual Propeea Beport of the GeoL Sonrey for the year 19Q2, page 8. Perth : By 
Anthnity, 1808. 



1 




8 « 3 


; 




1 1 1 


i ' 




i I 1 


1 s s s 




i t * i s» » 


III 




1 1 1 1 III 


1 1 1 




1 1 1 1 II 1 


i . . 

1 1 


t 


£ S •  "   


-i ki 


1 


^l^gSfi 


5 ; 1 


^-^ 


= 1 § S '  - 


1 - 3 e 


sS = 


a i 


m 


11^ 


4 i 



11 



V 1 1%-t.i ~ I 



lii'st'fi 



\ II 



I 



-iS I 8 = I : 
}H I ' - * 

iJl I i ii 



II f •    
= £ S3 a 

""tfjifll 

: if : i :lss$ I 



S S » Eg 8 

II I II I 

I 3 i IS I 

i S %%■) SSSSl sit fK 3S 

1 I HI iiin 111 li II 

1^ J 5^ 8 S 8S S S s|| S 8 8 8 



: : i i ; s : i 


&■ 


: •: 


jjlli |l 




1 



lis S.H ^^^2o" "°&'^ i3n*S-3 



¥ 



\is 



Til 



L!i 



is 'i 1 ° 






s| iSl S 



1j-1s 






il :S :ll6s ; 



§11 



85 



e»e» 



I—  
o 

I 

09 



lO lO 

»-• i-H 

as. 

00 09 



00 



o 

a 

M 

» 

0) 






CD 

IS 

: o 



« 



2 flS ^ 



s 

'a 



e 

< 

9 
M 



4a 

I 

I 



o 






• 




■8 ^ 



2 



s o 




a 






g 



.28.28 ., 



V9 • OB • P9 






87 



INDEX TO NAMES OF PLAGES, MINES, REEFS, ETG. 



Abbotts Proprietary G JL 
After Many Tears G.H. Co. 

AlluTial 

AmphibolHe 

Ancnor Consolidated O.H., 
Archibald Q.C. 47 
Asbestos 
Anstiii, Lake ... 
Austin, Mr. Robert ... 



Ltd. 



eO, 74 

76 

37 

19, 80, 67 
13. 15. 27. 45. 54 
32 
48 
48 
17 
9 



Bachelor OJi. 

Bailey's Island 

Bandof Hope G.H. ... 

Band Qnartzite 

Bitumen 

Blue Anchor G.M.L. 1190 

Bo^ ore 

Boogardie 

Boyd's Beward G.M. ... 
Brown, H. Y. L- 
Bnmaknra 



36 

57 

50 

61 

74.79 

31 

82 

18.28 

34,35 

17 



Gable G.M.L. 1199 ... 
Canterbury G.M. 
Champion Bay 
Champion Gold Mines 

Chrysooolla 

Chutes ... 

Commodore G.M.L.'8 283/4M 

Coodardy 

Cornstalk G.M.L. 465ii 
Copper ... 
Cniddingwarra ... 

Cnlcolli ... 



• ••• ««• ••• ••• «•• 

• *•■ ««• -•• *•■ >•• 

• .. ■• ••« ••■ *•» 
.•■ .-• *>• ••> ■■• 
••• ••• ■« ••• ••• 

•■• •■• •■• ••• ■•« 

. ... ««> •■• ••• ••• 

a ksa •■• ••* •*• *»• 

• >•* «•« ■•« •■• ••• 

• •• ••> •*■ •«• ••■ 



31 
53 
10 
51 
47 
16,28 
71 
78 
42 
. 47 
78 
39 



Day Dawn 
Democrat G.M. 
Dioiite ... 
Dykes ... 



•  • «•« # O 

70 

13, 27* 40. 45, 54 

...  •« aTf 



l^nlts 

Felsite 

Fel^MT posrphyry 



16 
... 28.66 
16 
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PAGI 


Ghkbanintha 


*•• •■• ••• 


44,81 


Oiarden Gnlly 


• 
»•• •■• ••• 


60 


Gdczel, S. 


■•• ••• •*• 


12 


Golconda 


••• ■■» •*• 


22.23 


Golden Hope Q.M.L. 461 n 


•«■ ••• ••• 


50 


Granite 


■•• «•* ••• 


14,28,45,66 


Granitic djkes 


 •• ••■ A** 


28 


Granitic BohiRtB 


 •• ■«• •• 


40 


Granitite 


»•■ ••• ••• 


46,56 


Graoodiorite 


• • «•■ ••• 


14 


Granophyre 


«• ••• •■• 


46 


Greenstones 


• « ••• ••• 


13,18,27,40,45.54 


Haematite qoartzites ... 


 • ••• ••• 


13,15,18,41 


Halcyon G.M 


• •• ■»• ••• 


69 


Hargreaves 


• • ••• ■■• 


10 


Havelock G.M 


 •• ••• «■■ 


62,63 


Havelock South G.M. 


*• ••• ••• 


64 


Havelock North G.M. 


»■• «•• ••* 


64 


History ... 


 •• *•• •«• 


13 


Homestake G.M.L. 467n 


*■• ••• ••• 


43 


Ingliston G.M. 


«•■ ■«• ••■ 


71 


Ingliston Extended G.M. 


• • ••• ••■ 


72 


Ingliston Consols G.M. 


•  «•• «•• 


73 


Iron bearing schists . . . 


•  ••• ••• 


82 


Iron ores 


•  ••• ••• 


46,78.81,82 


Ironstone gravel 


 •« ••• ••• 


16,29,62 


Island, The 


• • ••• ••• 


17 


Island Eureka G.M. ... 


 •• ■■• ••« 


20,21 


Island Eureka South G.M. 


• • ••* ••• 


22 



Jaquet, J. B. 
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Iiady Eva G.M 

Lake Annean 

Lake Austin 

Laterite 

Lennonville 

Leucoxene 

Lodes 

Lone Hand G. 

Luke's Trig. 



••• ••• ••> *.. ,, 

• • ••• •«• .•• ••• ,-. 

■' ••• ••« ••• ••• , 

•• ••• ••• ■■• ... 

••• ■•• ••. «•• .. 

•• .. ... ... ... ,, 

*• ••• >*• •«■ ••• k 

* ■•■ ••• ••• ••« aa 

•• ••• *•• ■■• •«• •• 



34 

53,54 

17.78 

62 

61 

27 

47, 56 

65 

61 



Mainland, The 
Mainland Consols G.M. 

Meekatharra 

Meekatharra G. M. 
Meekatharra South Block 
Mesozoic formations . . . 
Mountain View G.M. ... 
Mount Bungar G.M. ... 
Vount Xulwocth 



G.M. 



23 
24, 25 
60, 61 
66 
68 
11 
49 
52 
79 



89 



Mount Halo 
Mount Matthew « 
Mount Narryer 
Mount Tagahon^ 

Mount Tagahong G.M. 

Mount Yagahong G.M. and Exploration Co., Ltd. 
Mount Vranizan G.M. 

JJtL «LXpCvV ••■ ••• ••• ••« ••• •■• «•< 

Munarra Gully 

Murchison G.F. 

Murchison King G.M. 

Murchison Queen G.M. 
Murchison, Sir Roderick 



PAQI 

82 
62 
82 
44 

48 
59 
77 
17 
37, 77 
9 
75 
60 
10 



li'annine '. . . 
Nannine Goldfields, Ltd. 
Nannine Gold Mines ... 

Nannine Reef 

Nemesis G.M.L. 1337 
Norite ... 



12, 44, 53 
51 
58 
56 
35 
15 



Open Cut G.M.L. 1218 



33 



Pioneer G.M.L. 372n 
Pioneer South G.M.L. 426n 

Premier G.M 

Princess Dagmar G.M. 

Pyrites ... 

Pyrozenite 



65 
67 

. . . TfVl 

43 

19 

... 13, 54 



Quartz diorite 

Quartzites 

Queen of the Lake G.M, 
Qxunns ... 



27 
27, 55 

59 
39, 44 



Recent formations 

Reed, Frank ... 

Reefs 

Reports (List) ... 
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